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BBEJAEHUE

HeJ’II/I H 3a1a41 OCBOCHUSA TUCIUIIJINHBI
]_IeJ'IBIO OCBOCHHA JUCHUIIIHMHBI ABJIACTCA O3HAKOMIICHHE CTYACHTOB C KPYIrOM 3ajad B
obnactu HCKYCCTBCHHOI'O HHTCIIJICKTA, @ TAKKC 3HAKOMCTBO C OCHOBHBIMH IIOHATHAMHU U

MCTOAAMHU MAIIWMHHOI'O O6y‘ICHI/I$I U HUX IPUMCHCHHUCM K 3ajJadaMm,

npodeccuoHaIbHON 00acTH.

33,[[3‘11/1 OCBOCHHUA AUCHUIIIIMHBI —

OTHOCAIIIUMCA K

O3HAaKOMJICHUE CTYIACHTOB C BO3MOXHOCTAMU

UCTIOJIb30BAaHUS TEXHOJIOT U UCKYCCTBEHHOTO MHTEIUIEKTA B PO ecCHOHATIBHOM chepe.

B pe3yabTare ocBOeHUSI JUCHUILINHBI CTY/I€HTHI J0JIKHBI:

—  WCTOJB30BaTh MPUHIUIBI Pa0OThI COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOTUN
JUTS pENICHUS 3a/1a4 MPOPEeCCHOHATBHOMN JIeITeTbHOCTH;

—  BBIOMpATH

— IMPUMCHATH

u(poBbIE TEXHOJIOTHH,
npoecCuOHANBHBIX 3a71a4;
npu

pelIeHun  3ajad

MIPOrpaMMHBIE

po(hecCuOHATLHOM

cpeacTtBa  Ojid  PCUICHUA

JACATCIBHOCTHU

CHEeIHATM3UPOBAHHOE MTPOTPAMMHOE 00ECIIeYeHIE U METO/IbI HCKYCCTBEHHOT'O MHTEIUICKTA;
—  pa3pabaTbiBaTh OCHOBHBIE MOy WHTEIUIEKTYaJIbHBIX CHUCTEM, BIaJIeTh MPUEMaMH
pelieHus 1a00paTOPHBIX 3a7a4 B MIPEIMETHON 001acTH.
Ilepeyenb mnIaHMpYeMBIX pe3yJabTATOB OOy4YeHUS] MO AUCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3YJIbTATAMH OCBOEHHS 00pa30BaTeJbLHOMH NPOrpaMMbl

Kon, popmynuposka
KOMIIETEHILIUH

Kon, hopmynmnpoBka HHIUKATOPA

IInanupyemsble pe3yiabTaThl
00y4YeHUs 10 JUCHIHUTUIUHE
(Moymi0), XapaKTepHu3yoIue
3Tanbl GOPMUPOBAHUS
KOMIETEHIINI, MHANKATOPOB

VK-1 Cnocoben
OCYILIECTBIISITH TIOUCK,
KpPUTHYECKHUM aHAIU3 U
cuHTe3 HH(popMaIuy,
NPUMEHSTh CHCTEMHBIH
MOJIXO/1 AJISl pEILICHUS
MOCTaBJICHHBIX 33124

WNO-1.YK-1. Begenser mnpoOiIeMHYIO
CHTYAIIHIO, OCYIIECTBIISICT €€ aHalN3 U
JMAarHOCTHKY Ha OCHOBE CHCTEMHOTO
MOJX0/1a

WJ-2. YK-1.
oToop "
nHpOpMAITUH
AIbTEPHATUBHBIX BapUaHTOB
CTPaTErUIeCKUX peneHui B
MPOOJIEMHOM CUTYaITUH

OCYHICCTBIIACT IIOUCK,
CHUCTEMATHU3AIINTIO

JUTST oTpeNeIeHNs

NA-3. YK-1. onpenensier 1 OLleHUBAET

PHUCKH BO3MOXKHBIX BapHaHTOB
pemieHnii  TPOONIEMHOW  CHUTYyallWH,
BbIOMpAaeT ONTUMANbHBIN BapHaHT eé
pemieHus
TIK-9 Crocoben | UA-111K-9 OpueHTupyeTcs B
UCIOJIb30BaTh  UH(POBBIE | COBPEMEHHBIX TEHACHUUSIX Pa3BUTHUS
TEXHOJIOTHH, IUQPPOBBIX  TEXHOJOTHUH, BHIOUpAET
CHEIMATU3UPOBAHHOE TEXHOJIOTHH WIM  [pOrpaMMHBIE
nporpaMMHoe oOecrieueHue, | CpelcTBa AJsl PeIeHHs] TIOCTaBICHHBIX
METO/IBI MCKYCCTBEHHOTO | 3aJ1ad.
WHTEJUIEKTA B | UJ-211K-9 IlpumeHser npu pemeHuu
npodeccnoHaNbHON 3a1a4 npodeccCHOHAIBHON
JIeSITeIbHOCTH JESTENFHOCTH  CIIENHATM3UPOBAHHOE
MpOTpaMMHOE OOECIICUCHHE, METOIBI
HCKYCCTBEHHOT'O MHTEIJIEKTa u

MAaIIuHHOTO 06yLICHI/ISI

['0OTOBHOCTH NPUMEHSATH TPU
pelIeHU 3amaq
npodeccnoHaNbHOMI
JeSITeTTbHOCTH
CIeUATN3UPOBAHHOE
porpaMMHOE oOecreueHue
U METOJbl HCKYCCTBEHHOTO
MHTEIJICKTA.

['oToBHOCTH pa3zpabaTbIBaTh
OCHOBHBIE MOZYITH
UHTEJUICKTYaJbHBIX CHCTEM,
BJIJICTh MTPUEMaMH PELICHUS
NpaKTHYECKUX  3a7ad B
NpeMETHOH 00JIacTH.




1. HammeHoBaHMe JIa0OPATOPHBIX 3aHATHI

Ne HaumenoBanue tem qucuuiuivael, | OOBbeM 4acoB N3 Hux npakruydeckas
UX KpaTKOe CoJIepyKaHNe MO/ITOTOBKA, YaCOB
5 cemecTp
1. AHanm3 COBpEMEHHBIX 4
MPOTPaMMHBIX CPEJICTB C
npumeHenuem MU
2. dopmanuzaius 3HaHUM 4
Hcnonp30BaHre CEMaHTUYECKUX
CETEeH JIJIs MPEJICTABIEHUS 3HAHUI
3. CoztaHue OHTOJIOTUH B CUCTEME 6
Protégé
4, Pa3zpaboTka yaeOHOI IKCIIepTHOM 6
CHCTEMBI.
4 AHaIuM3 CyIIecTBYIOINX 6
00pa3oBaTeNbHbIX
1aT(OPMEHHBIX PEIICHUH.
Wroro 3a 5 cemectp 26
Utoro 26




CTPYKTYPA U COAEP KAHUE JIABOPATOPHBIX 3AHSTUI

JlaGoparophnas pabdora 1.

AHanu3 COBpEMEHHBIX MPOrpaMMHBIX CPEACTB C npuMeHeHnem M.

Bonpocs! (koMneTeHUUH, HABBIKH) /I OCBOCHUSA:
1. U3yunTh COBpEeMEHHBIE MPOTPaMMHBIE IPOIYKTHI, OCHOBaHHbIEe Ha N
2. Hayunthcsi aHanm3upoBaTh BO3MOXHOCTH TPOTPAMMHBEIX CPEACTB C

npumeHenneM MU.

Banaﬂnﬂ AJI BBINOJTHCHUA U METOAUIECCKHUE PEKOMECHAAIINHA

3amanue 1

I/ICHOHB?;y}I HpHBe,Z[eHHBIP'I HM)KC CIIMCOK HMHTCPHCT-CCBIJIIOK, a TaKXC OPYIuc
HHTCPHCT-UCTOYHUKHN, U3YYHUTC HHTCIUICKTYAJIbHBIC CHUCTCMBI, IIPCJIaraCMbIC Ha
PBIHKE.

1. https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-

programmy

2. https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-
zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy

3. https://soware.ru/categories/artificial-intelligence-platforms

Onpenenute ux HapaBJICHUE:

- skcniepTHbie cuctemsl (IC);

- CUCTEMBI ¢ Oa3aMM 3HAHHI;

- UHTEJUIEKTyaJIbHOE 00YUYEHHE;

- HEMPOHHBIE CETH.

3aganue 2

[Ipoananu3upyiite BO3MOXKHOCTH, 00JacTu
HEJOCTaTKH W3YYCHHBIX HWHTEIICKTYadbHBIX
COCTaBbTE OTYET B TAOJIMYHOU PopMme:

MIPUMEHEHUS,
cucrteM. Ha

JOCTOMHCTBA H
OCHOBC aHaJinu3a

Hassanue [10 | Bo3smoxuoctu | O0nacte CTOUMOCTH HcTounuk
WJIM CEpBHUCA, | IPOTPaMMBbI MIPUMEHEHUS nHpopMarn
BEPCHSI (www. )



https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-programmy
https://www.zeluslugi.ru/info-czentr/stati/primery-iskusstvennogo-intellekta-programmy
https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy
https://3dnews.ru/1058498/intellektualnoe-prevoshodstvo-10-zaslugivayushchih-vnimaniya-aiservisov-i-prilogeniy
https://soware.ru/categories/artificial-intelligence-platforms

Cnenaiite BbIBoji O pbiHke I[10. Paccuuraiite yaenpHBIM Bec 1O 001acTH
npumenenus [10. M306pa3ute pe3yabTat rpa@uiecku (IOCTPOUTE TuarpaMmmy).

JlaGopaTopHuasi padora 2
®opmajau3auus 3 HAHU A
HUcnosb30BaHue CeMAHTHYECKHUX CeTell JAJIA MPeACTABJICHUS 3HAHUMN

Bonpocs! (koMneTeHUUH, HABBIKH) /I OCBOCHUSA:
1. UByuuth oOliee mpeAcTaBlIeHHE O CEMAHTUYECKON ceTh u Ppermax ams
MIPE/ICTaBICHUS 3HAHUM.

2. Hay4yuTbcsi CTPOUTH CEMAaHTHYECKYI0 CE€Th M HCIOJNB3YyAd (PpeiMbl

peanu3oBaTh CTPYKTYPY OTHOIIECHUH.

3auaH1/m AJIA BBIIMMOJIHEHUA U METOANIECCKUEC PEKOMECHAAIIUHA

CemaHTHYeCKasi Ce€Th — OTO OJMH U3 CHOCOOOB TIPEICTABICHHUS 3HAHUU.
M3HayanpHO CeMaHTHWYeCKas CeTh OblIa 3ayMaHa KaK MOJENb MPEICTAaBICHUS
JOJITOBPEMEHHOW TMaMSTH B TICUXOJOTHH, HO BIIOCIEACTBUU CTaja OIHUM U3
crioco0oB npejcTaieHust 3HaHui B IC.

CemaHTHUKa — O3HAYacT O6HII/IG OTHOHICHUA MCKIY CHUMBOJIAMHU U 00BEKTaMHU H3
9THUX CHMMBOJIOB.

EeMKOCTh
KJIacc
METAJLUIITYECKINL,
AIHIK CBOIICTBO | (hap(pOpOBBILT I1 T. [I.
TIPIIMED (dpapdoporsrii

[TpocTeiimuii 00pa3zel; ceMaHTHISCKOU CETH

Bepmmnbl — 3T0 00BEKTHI, Jyrd — 3TO OTHOIIeHH. CeMaHTH4yecKass MOJIeib He
packpbiBaeT caMa MO cebe KakuM 00pa3oM OCYIIECTBISETCS MpeICTaBICHHE
3HaHuu. [losTroMy ceMaHTMYeckass CeTb paccMaTpUBaeTCs KAaK  METOJ
IIPEICTABJICHNUS] 3HAHUW U CTPYKTypupoBaHus 3HaHud. Ilpu pacmmpenun
CEMAaHTUYECKOM CETU B HEW BO3HUKAIOT APYrMe OTHOLICHUS:

IS —A (mpunagnexur) u PART OF (sBnsieTcst 4acTbio) OTHOIICHUE:
LIEJI0€ — YaCTh.

Jlacrouka IS — A ntuna, «<aoc» PART OF «reno». Hanpumep:



1s-a 1s-a

FOKA JacTodKa THIa
[
|
1
| I—
BlIageeT THe3I10 i
I | N— 9| part of
] BECHa KPBIIbs
KOHEeIl
OCeHb

Pacmmpenne ceMaHTUYECKOU CETH

Moryt OBIT W Jpyrue OTHOIICHUS: Biajaeer. Torja cemMaHTHYecKash CETh
paciupsieTcsi uepapXxuiecku (BepUIMHAa MMeeT ABe BeTBH). Kpome TOro, MoxHo
pPacIIMPUTD CETh U APYTHMM OTHOLICHUEM:

Iepuoa — «BECHA — JICTO».

[Tomywaetrcss wmepapxuyeckas cTpykrypa nousaTuss FOKO. Moxuo pa30outh Ha
nojacxeMbl. bombioit mpoOiaemMoit JUisi CeMaHTHYECKUX CeTed SIBISETCS TO, YTO
pe3yJbTaT BBIBOJIa HE FapaHTUPYET JOCTOBEPHOCTH, TaK KakK BBIBOJ €CTh MPOCTO
HACJIeIOBaHUE CBOMCTB BETBU 1S-a.

st oToOpakeHHUs] MepapXUUYECKUX OTHOIICHUM MeXJy OOBEeKTaMH W BBEJCHUS
CINHOW CEMaHTUKH B CEMaHTHYECKHE CETH ObUIO MPEIJIOKEHO HCIOJIb30BaTh
nporeAypHbie ceTu. CeTh CTPOUTCSI Ha OCHOBE Kjlacca (MOHSATHS); BEPIINHBI, AYyTH
U TIPOIIEAYPHI IPEACTABICHBI Kak 0ObEKTHI.

3amanue 1

Hcnonb3yst COOTBETCTBYIOLIME JYyrd  TMOCTPOUTH  CEMAHTHUYECKYIO  CETb,
KACAIOIIYIOCS:

1. reorpaduu kakoro-nub0 permona. Jlyru: rocymapctBo, CTpaHa, KOHTHHEHT,
HIMPOTA.

2. JUarHOCTHKW TJIa3HBIX 3aboneBanuid. Jlyru: kareropum Oojie3HEH,
1aTo(U3N0IOTHYECKOE COCTOSTHUE, HAOTOACHUS, CHMIITOMBI.

3. pacno3HaBaHHMs XUMHUYECKUX CTPYKTyp. Jyru: ¢opmyrna BemiectBa, cBOHCTBa
BElIECTBa, 00JaCTh MPUMEHEHHSI, MEPBI TPEIOCTOPOKHOCTH.

4. mpouemypbl TOMCKAa TOJE3HBIX HCKOmaeMbiX. Jlyru: HamMmeHOBaHUE
MCKOIIAeMOT'0, PACITOJIOKEHUE MECTOPOKICHHUsS, TIyOWHA 3ajJeTaHusi, METOJbI
TOOBIYH.

5. cynmebHoi mpomenypbl. Jlyru: [OpUAMYECKOE JIMIO, COOBITHE, MEpHI
BO3JICHCTBUSI, CITIOCOOBI paccieI0BaHusl.



6. pacmpeneneHuss MPOAYKTOB IO Mara3uHam. J[yru: HMCTOYHMK CHaOXEeHUS,
HAMMEHOBAaHUE TPOAYKTa, CIOCOO TPAHCIOPTUPOBKH, KOHEYHBIA  IYHKT
TPAHCIIOPTUPOBKH.

1. OIIPpCACICHUA IPHUHAIJICKHOCTH XHMBOTHOI'O K OIIPCACICHHOMY BHIY, THITY,
CCMCﬁCTBy. I[ym: MCCTO O6I/IT3.HI/IH, CTPOCHHUC, 0COOCHHOCTH IIOBCACHUA, BHUJ
ITMTaHHAI.

8. kjaccuuKalMy TUIIEBBIX MNPOAYKTOB. Jlyru: HauMeHOBaHHE THPOIYKTa,
COCTABJISIFOLINE YaCTH, CIOCOO MPUTOTOBIIEHUS, CPOK XPAHEHUS.

9. pacmo3HaBaHusl TUIa KoMIbloTepa. Jlyru: cTpaHa M3rOTOBHUTENb, CTaHAApPTHAS
KOH(Urypamus, 00JacTb IPUMEHEHHSI, UCIIOJIb3YEMOE MPOTrPAMMHOE OOeCTIeUeHueE.

10. wmepapxuueckoit ctpyktypsl BJI. Jlyru: cuctema, COCTOSHUE, Ha3Ha4yCHHE,
B3aMMOJICUCTBUE COCTABIAIOIINX.

Hcnonb3oBanue (ppeiiMoB 1151 NPeACTABJICHUSA 3HAHUI

@peiiMbl - ONH U3 PACTIPOCTPAHEHHBIX (POPMATTU3MOB MPECTABICHUS 3HAHUN B
OC. OpeitMm MOXHO TPEACTaBUTh ce0e KaK CTPYKTYpy, COCTOSIIYI0 U3 Habopa
A4eeK - cJIoTOB. Kaxkaplid CIOT COCTOMT U3 MMEHU U ACCOLMUPYEMBIX C HUM
3HauYCHUN. 3HAYEHUSI MOTYT MPEJCTaBIATh COOON JIaHHbIE, TPOLIETYPhI, CCHUIKH Ha
npyrue (pedMbl WM OBITh MYCTHIMU. Takoe MOCTPOCHHME OKa3bIBA€TCSd OYEHb
YIAOOHBIM JJIsl MOJCIMPOBAHUS aHAJIOTUM, OMUCaHUs 00JacTeil ¢ pOJOBUIOBBIMU
CBSI3IMU MOHSATUH U T.II.

JroOoi (peiiM COCTOUT U3 HEKOTOPHIX COCTABJISIIOIIMX, UMEHA M COJIEp)KAHUE
KOTOPBIX OMHUCAHO HIKE:

1. Umsa ¢peiima. O10 naentudukaTop, nprucBauBaeMblii ppeliMy, dppeiiM JoJKeH
MMETh UMS1 YHUKAJIBHOE B JaHHOU (peliMOBOI cUCTEME.

2. Nms crota. 9T0 nAEHTU(GUKATOP, MPUCBAUBAEMBIN CIOTY; CIOT JOJIKEH UMETh
YHUKaJIbHOE UMs BO (ppeiiMe, K KOTOPOMY OH IpHUHaANIeKUT. OOBIYHO UMl CJIOTa
HE HECET HHUKAKOW CMBICIOBOW HArpy3Kd M SIBJISICTCS JIMILIb HACHTU(UKATOPOM
JIAHHOI'O CJIOTA.

3. VYkazarenu HaclieJOBaHMs. OTH YyKa3aTelld KacaroTCsl TOJIbKO (perMOBBIX
CUCTEM HEpapXUueCcKOro THUIIA, OCHOBAaHHbIE HA OTHOILIEHUSAX ‘‘a0CTpakTHOE-
KOHKPETHOE”, OHU TOKa3bIBAIOT, KaKyl WHpopMaruio 00 arpubyTax CIOTOB BO
¢bpeiiMe BEepXHEro ypoBHS HACIEIYIOT CIOTHl C TAKMMHM K€ UMEHaMHu BO (peiime
HIDKHETO ypoBHA. Tunuusble ykazatenu HacienoBanuss Unique (U: -
YHUKalbHBIN), Same (S: takoii xe), Range (R: ycranoBnenue rpanuir), Override
(O: urnopupoBath) u T.n. U moka3biBaeT, 4To (PpeiM MOKET UMETh CIIOTHI C
pPa3HBIMU 3HAYEHUSAMHU: S - BCE CJIOTHI JOJHKHBI UMETh OJIMHAKOBBIEC 3HaYeHus, R -
3HauYEHUE CJOTOB (hpeiiMa HUKHEro YpPOBHS JOJKHBI HAaXOJUThCA B MpeEenax,
yKa3aHHBIX 3HAYEHUSIMU CIOTOB (peiima BepxHero ypoBHs, O - mpu OTCYTCTBUHU
yKa3aHusi 3HAUY€HUE CJoTa (peiiMa BEpPXHEro YPOBHS CTAHOBHUTCS 3HAYEHUEM
cioTa (peiiMa HUKHETO YpOBHS, HO B CIy4yae ONpPENEJCHHs HOBOTO 3HAYEHUS
CJIOTOB (PpeiiMOB HIYKHUX YPOBHEH YKa3bIBAIOTCS B KAUECTBE 3HAUECHUH CIIOTOB.



4. Yka3zaHue Thna JaHHbIX. YKAa3bIBAE€TCS, YTO CIOT MUMEET YUCIECHHOE 3HAYCHHUE,
100 CIYXKUT yKazareneM Apyroro gpeiima. K Tumam 1aHHbIX OTHOCSTCS:

FRAME (ykazarens), INTEGER (uensiit), REAL (nelictBurenshsiii), BOOL
(06yneB), LISP (mpucoeaunennas nponeaypa), TEXT (tekct), LIST (cnucox),
TABLE (ta6nuua), EXPRESSION (Beipaxkenue) u np.

5. 3HaueHME CIIOoTAa. HYHKT BBOJa 3HA4YCHHA CJIOTA. 3HayeHue ciaoTa JOJIDKHO
COBIMIAJaTb C YKAa3aHHBIM THIIOM HOAHHBIX 3TOIr0 CJIOT4d, KPOMC TOI'o0 OOJIDKHO
BBIIIOJIHATBCA YCIIOBUC HACIICAOBAHNA.

6. Jlemon. 3neck paercs onpenenenue ngemoHoB tuna [F-NEEDED, IF-ADDED,
IF-REMOVED wu Tt.n. J[leMOoHOM Ha3bIBaeTcs TMpoIeAypa, aBTOMAaTHUYECKHU
3amyckKaemasi Ipy BBIIIOJIHEHUU HEKOTOPOTO YCIIOBUS. JEMOHBI 3aITyCKaI0TCs IPU

oOpalleHMH K COOTBETCTBYIOIIEMY cioTy. Kpome TOro, JeMOH SBISETCA
Pa3HOBUHOCTHIO MPUCOCTUHEHHOM POLIEAYPHI.

7. llpucoenuHeHHas mnpouenypa. B kadecTBe 3HAUYEHHS CIOTA MOXKHO
UCIIOJB30BaTh IporpaMMmy mpoueaypHoro tuma. Korga ™Mbl roBOpuUM, 4YTO B
MOJICNIAX TPEJCTaBICHUS 3HAHUU (peliMamMu OOBEIUHSIOTCS MPOIEAYPHBIE U
JIEKJIApATUBHBIE 3HAHUSA, TO CUMUTAEM JAEMOHBI U MPUCOEIUHEHHBIC MPOLETYPbI
MPOLEAYPHBIMU 3HAHUSAMM.

OCOOEHHOCTBIO HEpPapXUUECKON CTPYKTYpBlI SBISETCA TO, 4TO HHQpOpMAIus 00
arpuOyrax (¢peiima Ha BEpXHEM YPOBHE COBMECTHO HCIOJb3YETCSI BCEMHU
(dpeiiMaMu HUKHUX YPOBHEM, CBI3aHHBIX C HUM.

Hanpumep: ®@peliMoBoe nipeicTaBiieHne KOH(pepeHInu.

Hepapxuueckue (QppeliMOBbIE CTPYKTYpbl Oa3upyroTcsi Ha oTHomeHusx IS — A
Mexay ¢peilmMaMu, ONUCHIBAIOIIMMU HEKOTOPYIO KoH(epeHuuto. Bce dperimbl
nokHbl comepxkath uHpopmanuio o JIATE, MECTE, HAZBBAHUUN TEMBbI,
JOKJIAJYUKE. Takum oOpa3zoM, Ha caMOM BEpXHEM YPOBHE OIpezesieH (hpeim
KOH®EPEHIINA.

Kondepeniuu pasnensroTcs Ha KOMMEPUYECKHUE U 10 pa3BUTHIO. OHU COCTaBIISIOT
nodepHre (periMbl. B HUX MOryT OBITh J00aBJICHBI CIOTHI: 00BEM TOPTOBIH H
OIOJKET.



KoHiep eHI A

Aama
Mecro
Tena
IS-A IS-A
KOMMepPY eCK I10 PA3BHTHIO
Aama Adama
Mecro MecTo
Tema Toprorma Tema PazpHIHE
JOKTaHHK JOKTa4HK
IS-A
02.01.92 4 KoHpepeHIHA
Aama
MecTo KongepeHi-zan K3 EMITTD

Tenma
Jormamauk  Amako

[Ipumep ¢peiimoBoi MoaENH

3aganmue 2.

Hcnonb3ys hpeliMOBYI0 MOJIEIb MIPEACTABICHUS] 3HAHUN PeaTn30BaTh CTPYKTYPY
OTHOILICHH, OMHUCHIBAIOIINE CIEAYIOLINE CUTYalNH:

1. sK3aMeH Mo AUCHUINIMHC 3a CCMCCTP Y IIPCIIOAABATCIEA IIPU COCTABJLANOIIUX!
CCMCCTpP, 9K3aMCH, IIPCIIOAaBaTC/Ib, OICHKA, CTYACHT, I10JIy4aThb.

2. BEIOMOCTh IPH COCTABJISMIOMINX: IHUCHIUILINHA, CTYACHT, JK3aMEH, CEeMecCTp,
npenojaBartesib, OlEHKa.

3. KOH(pEpeHIus M0 KOMMEPUYECKUM BOMPOCAM MPU COCTABJISIIONIMX: aTa, MECTO
MIPOBEICHHUS], TEMA, LIEIb BHICTYIAIOIIHE.

4. moJlyueHHE OLIEHKM MPH COCTABIISIIONIMX: MPEnofaBaTeib, CTYIEHT, OLICHKA,
N0JTy4aTh.

5. HWCMONB30BaHUS W3JACIWA TPU COCTABIAIONIMX: OpraHu3aIlus, pa3padoTka
TEXHOJIOTUYECKOTO pelIeHus, uccienoBanue «husndeckoro 3¢ dexray», MeToAbl
CO3aHUS U3EIHS.

6. mabopmarmonnas ctpykrypa bJl B MammHOCTpOEHUHU TPU COCTABISIONINX:
bu3nyeckue S(OQPEKTHl, TEXHUUYCCKUE PEIIeHUs, H3JeIus, OOBEKT IIOCTaBKHU
W3J1eNHs], MPUOOPBI M CTCH/IBI, HOPMATHUBEL.

7. xmaccupukanus TPOAYKTa TPU COCTABIAIONIMX: Ha3BaHUE, 001acTh
MPUMEHEHMS, CITOCO0 XpaHEHHUsI, CIIOCO0 TPAaHCTIOPTUPOBKH.

8. aymutopus (ONMuCaHHWE) MPH COCTABJISAIONIMX: BMECTUMOCTh, Ha3Ha4YCHUE,
COCTABJISIFOLINE, MECTOHAXO0XK/ICHUE.

9. )KMBOTHBIN MUP NPU COCTABJISIONIMX: BU, THI, Cpela OOUTaHUs, OCOOEHHOCTH
MMOBEJICHUS.



JlabopaTropHsbie padoThl 3-5

Co3aaHue OHTOJIOTHH B CHCTEME PROTEGE. Ocnosl RDF u OWL

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

3. Omnpenenutsh NpeaMeTHYI0 00J1aCTh, CO3JaTh KJIACChl, OTHOIICHHUS C
WCIIOJIb30BaHUEM CUCTEMBI Protége, a Takke Ha mpuUMeEPE CO3JaHHON
b3 paccmotpets moaens RDF, sa3pik OWL 1 cuntakcuc Turtle.

4. Hayuuthcs peanuzoBbiBath nousatus Defined Classes, DL Query B
cucreme Protége

5. M3yuuTh BO3MOKHOCTH si3biKa 3anpocoB SPARQL

6. Hayuuthcsi ananm3upoBaTh CO3/aBaTh NpaBWiIa ISl TPOBEPKH

uH(popmauu o ToBapax ¢ nomoupko s1361koB SWRL 1 SQWRL .

3auamm AJIA BBIIMMOJIHEHUA U METOAUIECCKUEC PEKOMECHAAIINHA

B kauectBe mpumepa Oyaer paccMoTpeHa WHGOpMAIUS O KOHKPETHOM
ToBape (KOHKpeTHOM cMapT(oHel) 1 Ha ee OCHOBAHMH COCTaBJIEHA NIEPBasl BEPCHUS
B3.

[lepen Hauanom paboTel ¢ cucteMor Protégé [6] HEOOXOAMMO COCTABUTH
XOTs OBl HEKOTOPYIO YIPOIICHHYI0 KOHIENTYyaIbHYI0 MOJEIh MPEeAMETHON
obnactu. W, mist Toro 4To0bl MOTOM HE OBUIO CIOXKHOCTEH ¢ ee popManu3anuei,
HEO0OXOJIMMO OMpPEAEIUTh KAKUMHU CYITHOCTSMH MOKHO ONEepupoBath. B manHOM
ciaydae ato cymHoctd Moaenu RDF [1, 2] u s3eika OWL [4], T.K. MHOTHE
CUCTEMBI M OMOIMOTEKH, B TOM uucie Protégé moanep>KuBaeT 3TU CTaHIAPTHI, U
OHM SIBJIAIOTCS HanboJjiee pacpoCTPaHECHHBIMU.

Crout cpa3zy orMmeTtuth, uTto Mojaenb RDF sBusercs aOcTpakTHOW
CYIIECTBYET MHOKECTBO SI3bIKOB C Pa3HbIMU CUHTAaKCHUCAMHU, peanu3ytomux ee [1].
OWL Takxxe MoXeT ObITh MpeoOpa3oBaH B HECKOJIBKO HOTAIMWA U B JIFOOOW M3

s3p1k0B RDF [4]. KoHKpeTHBIE CHHTaKCHCHI OyayT OOCYXKIAThCs TO3JHEE U BCE

1 https://www.dns-shop.ru/product/052629b3621f3330/62-smartfon-samsung-galaxy-s9-256-gh-
fioletovyj/characteristics/



IIPUMEPBI, OTIMCAHHBIE HUKE MOTYT UX HE IPHUIECPKUBATHCS.

Onronorust B pamkax mozaenu RDF mpeamnonaraer omnpeneneHue JTr0ObIX
MOHATUN MPEIMETHOM 00JIacTh B BUIE TPOEK: CyOBEKT — MpeauKaT — OOBEKT.
MHokecTBO Takux Tpoek oOpasyer rpad mnoHaTud. CyObeKTbl U OOBEKTHI
UHTEPHPETUPYIOTCS KaK BEPUIMHBI OPUEHTHUPOBAHHOTO rpada, a MpeauKaThl Kak
ero Ayru (M ONpeAeNsiOT OTHOLIECHUS MEXAY CYIIHOCTAMH). BepiiumHbl moryt
OBITh CJENYIOIIUX TUIIOB: PECYPC, ITyCTasi BEPIIHHA.

Pecypc omnuchiBaeT HEKOTOpOE MOHATHE PEAbHOTO MUpa M pa3zielisieTca Ha
CCBUIOYHBIE peCypchl U CKaisipHble. CCBUIOYHBIE pPECYpPChl — 3TO HEKOTOpPbIE
MOHATHUS, KOTOpPbIE MOTYT HUMETh XapaKTEPUCTUKU (Hampumep, cMapTdoH,
cmaptpon SMGI65FZPHZER, »skpan). TakuM MOHSTHSIM NPUCBAUBACTCS
rnmoOanpHbI  yHHKaNBHBIA uneHTHuUKatop IRl (Internationalized Resource

Identifier) (mampumep, http://myontololgy.org/goods#phonel). CooTBeTcTBEHHO,

TaKhe€ PECypChl MOTYT HAxXOJUThCS KaK Ha MecTe CyObeKTa, TaKk M Ha MECTe
00BEKTa B 3aBUCUMOCTH OT MPEANKATa.

CkansipHble pecypchl YKa3bIBalOT HEKOTOPBIE KOHKPETHBIE XapAKTEPUCTUKHU
U SBJSIOTCS MPOCTO 3HAYEHUEM ompeneraeHHoro tuma. COOTBETCTBEHHO, TaKUE
pecypcbl MOTYT HaXOAMTCS TOJbKO Ha MecTe oObekTta. Ho, mpu 3ToM Ui HHX
MOXET ONMPEAEIATHCA TUI U ISl CTPOKOBBIX 3HAUCHHUI MOKET OMPENEIIATHCS A3BIK.
Hanpumep, 1 Hamed mnpeaMeTHOM 00JIaCTH TaKUMHM  CYIIHOCTSIMH  MOTYT
aBiAThes: 6.2 (KOHKpeTHas AuaroHaidb dkpana; float), «Samsung Galaxy S9+—
(opurnHaJIbHOE Ha3BaHUE; string); «4epHbIA~(@ru (I[BET; String; pyCCKUA).

Takxe HEOOXOOUMO OTMETUTh, YTO «IPEAUKAT" TaKKE MOXKET ObITh
«CYOBEKTOM ™ WJIM «0OOBEKTOM ™ B paMKaxX JPYTUX TPOEK. ITO HEOOXOAMMO UTOOBHI,
HaIMpuMep, ONUCATh OTPAHUYECHUS] TAHHOTO OTHOILECHUS.

[Tyctas BepmmHa B OCHOBHOM HEOOXOAMMa ISl «AMUTAIUS ™ N-apHBIX
cBs3eid. Kak BUJIHO M3 KOHUEMIMU MOJIENH, MPEIUKAT MOXKET CBS3bIBAaTh TOJIBKO 2
pecypca. Ho, 310 pemiaercs ¢ MOMOIIBIO BBEICHUSI TPOMEKYTOUHON BEPIIMHBI U
pa3fielieHueM CBS3M Ha HECKOJbKo OuHapHbIX. Ilpu 3TOoM BepummHa He Oyner

NpeACTaBIATh IMOHATHUC PCAJIbHOIO MHpa H €Ml HET CMBICIa JaBaTb YHHKaHBHBIﬁ


http://myontololgy.org/goods#phone1

rI100aNbHBIA UACHTU(PHUKATOP, TOCTATOYHO JIOKAJBLHOTO ISl COCTAaBJICHUS TPOEK.
HmeHHO A7 TakuxX BEpUIMH U BBeJEH oOcyxnaeMblii Tun. [Ipu sTom He Bcerna
OYEBUJHO CTOMT JIM BBOJAWUTH JJs TOM WJIM HMHOM CYIIHOCTH TJI00aJIbHOM
uaeHtudukarop. Hampumep, KoHKpeTHBI cMapTdoH oO0namaeT  psaoM
XapaKTEPUCTUK JAUCIUIEs] M ObUIO PEUIEHO BBLACIUTH AMCILIEH KaK OTAEIBHYIO
cyuHocTh. [Ipu 3TOM 17151 HaC OH ABJIETCS HEOTHEMIIEMOM YacThiO0 cMapT(doHa, a
MPOU3BOJUTENb CMAapT(POHA MOXKET CTaBUTh Pa3HbIC MOJAEITU IHUCIUIES OT Pa3HBIX
IPOU3BOJUTENICH MPU YCIOBUM COXPAHEHUS XapaKTEPUCTHUK. Torga MOXeET ObITh
1eJIeCO00Pa3sHO HCIOJIB30BaTh IyCcTyl0 BepuminHy. C Ipyrod CTOpOHBI, €CIIH
IIPOU3BOMTEIIb IPUCBOMI IAHHOMY JHCILICIO ONPEAEIICHHBIN KO, TO MOXET ObITh
1es1ecoo0pa3Ho BBIIETUTH €ro Kak pecypc. T.K. OH MOXET ObITh YCTAHOBJIEH U Ha
Opyroi cmaptdoH, a Taxke OyIeT Ipolle pealu30BbIBATh, HAIPUMEP, 3aIPOCHI
JUISL OIIPENIEIICHUSI CEPBUCOB, I'/I€ €CTh B HAJWYMM JAaHHBIN qucruieid. s npumepa
IIyCTOM BEPIIMHBI PACCMOTPUM XaPAKTEPUCTUKY «PA3PELICHUE™ y KOHKPETHOI'O

JUCILICS

SM-D-G965FZPHSER pazpemieane X
_X Topu3oHTaIb 2960
_x BepTukaib 1440

JlaHHbIE TPOIKM OMUCHIBAIOT Tpad, n300pakeHHbIN Ha pucC. 1.

SM-D-GO65FZPHSER 2960

pasgeweHue roODU3I0OHTaNb

>

» 1440

BEDTHUKaNb

Puc. 1 I'pad, onuceiBaromuii pazpenieHne Tucruies

CTOUT OTMETHTH, YTO JAHHBIC TMOHATHSA TAK)KE MOXHO OBLIO OIMHCATH C
WCIIOJIb30BAHUE 2 CBSI3EM «pa3pellieHue rop—, «paspelieHne Bep— u  0e3
MIPOMEKYTOYHOHN BEpIIMHBI. UTO TIOKA3bIBAaET, YTO CO3/JaHUE OHTOJIOTHH OCTACTCS
BapUATHUBHBIM IPOIIECCOM, 3aBHCSIIMM OT KOHKPETHBIX IeJied M TpeIImOvTCHHMA
pa3paboTuuka.

Kak mpaBuno IRI pecypca cocroutr wu3 wuaentuduxkatopa b3 wumm



OPOCTPAHCTBA HMMEH M UACHTU(PUKATOpPA TMOHITHUA B HeMm. Hanpuwmep,

«http://myontololgy.org/goods#phonel—, wmoxxer o3Ha4aTh, YTO OIMCHLIBAETCS

MOHSITUE «phonel— B b3 TOBapOB C UACHTU(HUKATOPOM
«http://myontololgy.org/goods#—. UTtoOb He mnHcCaTh KaXABIH pa3 MOJHBIN
unaeHtTudukarop b3 wiM mpocTpaHCTBa HMMEH, €ro 3aMEHSI0T Ha mnpeduxc.
Hampumep, MoHO 3amucbiBaTh «mo:phonel—, rae mnojg «mo:— Oyner
noApazymeBathcs noiaHeiil [IR1 B3.

Crangapt RDF BBOAUT HE TOJIBKO KOHIEMIINIO, HO U 3 MPOCTPAHCTBA UMEH
c oommmu nouarusmu: rdf, rdfs, xsd [3]. ['ne xsd omuckiBaeT TUIBI, KOTOpPbHIE
MO>XHO HCIIOJb30BaTh B OHTONOrMsX Ha ©Oa3ze RDF (manpumep, xsd:string,
xsd:integer, xsd:double, xsd:boolean). Hampumep, paspemenue pucmies Mo
TOPU30HTAIM MOTJIO OBITH OINHKCAHO CIEAYIOIMM O00pa3oM: X TOPHU30HTAJb
“2960”"xsd:integer. OcHoBHble moOHATUS u3 rdf, rdfs, xortopeie OyayT
UCIIOJIb30BAThCS B paMmKax JaHHOM pabotel: rdfs:Resource (monstue pecypca,
onucanHoro panee), rdfs:Class (monstue xkmacca), rdf:Property (monsitue
otHomieHus ), rdfs:subClassOf (oTHoIIEHHE, KOTOPOE OIpEAeNsIeT «CyObeKT ™ Kak
noakiace «oowekrta™), rdfs:subPropertyOf (oTHomienue, koTopoe ompeaensier
«CYOBEKT ™ KaK YyTOUYHEHHE «0OBEKTa ™, SBIISIONIECTOCS OTHOIIEeHHEeM), rdfs:domain
(oTHOWIEHME, oOmpenesstonee Oo0JacCTh OINPEACIICHUs] JIPYroro OTHOIICHHUS),
rdfs:range (oTHOLIEHUE, ONpeaessolIee 00JacTh 3HAUEHHS JPYTroro OTHOLEHU),
rdf:itype (OTHOIIEHHE, KOTOpOE OIpeaeiasieT «CYOBEeKT™ KaK JK3eMILIP
«00BEKTa ™).

OWL saBnseTcs CTaHIApTU3UPOBAHHBIM A3BIKOM CO3JaHus OHTOJIOTHH. OH
MMEeT HECKOJbKO BapHAHTOB CHUHTaKcHca (B TOM uuciie (yHKIIMOHATBHBIN), a
TaK)Ke MOXET ObITh IpeoOpa3oBaH B noOoi u3 cuHTakcucoB RDF. T.xk. OWL
comectuM ¢ RDF, 1o B Hamiem ciydae oH OyJaeT WHTEPHPETUPOBATHCS Kak
HajacTtporika Hax RDF, kotopass yTO4YHAE€T MNOAXOJ K CO3/IaHUIO OHTOJIOTHH,
paciImpsieT BO3MOKHOCTH MOJICSTH M BBOJAUT HOBBIC CYIIHOCTH (M3 MPOCTPAHCTBA
uMeH owl).

b3, co3zmanneie ¢ ucnonp3zoBanueM OWL npeanonararor, 4To Ha HUX


http://myontololgy.org/goods#phone1

IPOU3BOJAMTCS BBIBOJI, KOTOPBIM MO3BOJISIET MPOBEPUTH HENPOTUBOPEUHBOCTH b3,
BBIBECTH HOBBIE OTHOILICHHS.

B cBsi3u ¢ 3TUM ONMCaHUE OHTOJIOTUHA MOYKHO Pa3JeIuTh Ha:
1 Cymnoctu. Bcee monsitus, onmcanHble paHee B pamkax RDF, a Takxke
HeKOTOpble HOBbIE 13 OWL;
2 Boipaxkenus. Onucanve MOHATHA 4Yepe3 KOMOMHAIIMIO MHOXKECTBA JIPYTHX
cymHocTed. OJTHUM M3 OCHOBHBIX IIPUMEPOB NMPUMEHEHHUS SIBIIIETCS ONpPEIEICHUE
Kjacca uyepe3 BblpakeHue. Hampumep, «Kamepodhon— — 310 TenedoH, KOTOPHIA
MMEET HE MEHEE 2 OCHOBHBIX KaMep C pa3pelIeHUEM He MeHee 2(0Meranukcenei;
HOBBIM THUIl «YHMCIO™ — 3TO OOBEAMHEHUE MHOKECTB LIEJBIX YHCEI U YHCEN C
JTpOOHOM YacThIO.
3 Akcuombl. TOUHO W3BECTHBIE MOJOKEHUS M TOJOKEHHS, KOTOpPbIE BCErna
JTOJKHBI OCTaBaTbCs VUCTUHHBIMU. Hampumep, Ha OTHOLIEHUE
«mnoTHOCThl InKceneli— MOryT ObITh HaJIOXKEHbl OrpaHWYEHHs Ha o00JacTh
ONpENENeHUs] — IK3EMIUIIp Kiace «Jlucmied— um 00JacTh 3HAYEHUS — «UEN0e
yucio—. [Ipu sToM ecnu B 6aze 3HaHu# OyzaeT Tpoitka «G mioTHocThlIMkcenei
529—, TO 3TO MOXKET MPUBECTU KaK K omuOke (ecau G TOUHO HE MOXKET SIBIATHCS
DK3EMIUIIPOM Kilacca «Jlucruieli—), Tak W K BBIBOJY HOBOIO OTHOWIEHHS «G
rdfitype Jucmeni—.

Kak ywxe Obuio ckazano Bbeiie, OWL no0aBnser HOBbIE TOHSTUS U
aKcuoMBbl. J{71s1 naHHOM paboThl HEOOXOIUMBI CIIEIYIOIINE MOHITHSL:
1 owl:Class. Ananoruuno rdfs:Class;
2 owl:Thing. Knacc, siBisirouuiicss npeikoM BceX KJIacCoB. AHaJIOTHYeH

Object B HEKOTOPBIX A3BIKAX MPOTPAMMUPOBAHUS;

3 owl:ObjectProperty. [loaknacc otHommenuii (rdf: Property), cBs3bIBarOIINX
nBa pecypcea ¢ IRI;
4 owl:DataProperty. [lonkmacc otnomenuii (rdf:Property), cBsizpiBarommx pe-

cypc ¢ IRI u nurepau;
5 owl:topObjectProperty/owl:topDataProperty. Bepxuee B nepapxuu

object/data property, siBistroreecs mpeakoM Becex Object/data property;



6 owl:FunctionalProperty. Kinacc oTHoeH#i, MpUMEHSIEMbBIX K OTHOMY
«CyOBEKTY ™ TOJBKO OJIUH pa3. T.e. B OHTOJIOTHH HE MOKET CYIIECTBOBAThH JIBA TPHU-
mieTa «X ¢ yl—, «x ¢ y2—, rie yl u y2 pasHsie cynHocTd U «c rdfitype
owl:FunctionalProperty—;
7 owl:disjointWith. OTHo1eHHe, qekIapupyrolee, 4YTO IK3EMIUISIP CyObeKTa-
KJIacca HE MOXKET OBITh OJJHOBPEMEHHO SK3EMIUIIPOM 00bekTa-Kiacca. T.e. B
OHTOJIOTHUHU HE MOKET CYyIIEeCTBOBATh JiBa TpuruieTa «x rdfitype yl—, «x rdfitype
y2—,rae yl u y2 pasusie kinaccol U «yl owl:disjointWith y2—.
8 CymHocTH, He0OOXOTUMBIE IS COCTABIICHUS BhIpaXeHH. by yT onuchiBaTh
npu nosasieHnu (owl:members,, owl:unionOf u 1.71.)

Teneps, Korja CylHOCTH, KOTOPbIE MOTYT OBITh UCIIOIb30BaHbI, 0003HAYECHBI,
MOJKHO CITAHUPOBATh 00IIIee onrcanne npeameTHon obaactu. OHO pa3zeneHo Ha
OIMKMCAHME KJIACCOB, SK3EMILISIPOB M OTHOIICHUIM MEXTy HUMH (PHUC. 2) U ONHCAHKE

caMUX OTHOIIIeHUH (puc. 3).

y

—» owl:Class SM-G965FZPHSER 2018

rog, BbiNycKa
5 npoussoamuTens
& — Tosap il SM-G965FZPHSER
[}
-2 rdfs:subClassOf \‘\
2 SM-D-G965FZPHSER
T CMapTPOH rdfitype AvaroHans TEXHONOrNA 4acTb
. 3KDa 3roT! HUA 3KPpaHa
L— Yactb TOBapa uper AMOLED
P v | P _| Exynos 9810
— 6.2 paspgeweHne us
|| Y 3KpaHa KON-BO
Oucnnen T aHa M/TH aneo
§ nuKcenei 16 8
"Uw" L Kamepa 529 paasjo Ta::i paspelwieHre yactoTta pabpTh
ks BEDTUKA/JIb  npoLeccopayrL
w
2 sa [2.9, 1.9]
5 |— npoueccop /d/y 5 2960 1440

L—— AKKymynatop

Puc. 2 ®parment rpada, onuchIBaOIIETO KJIACChI, IK3EMILISAPHI U UX OTHOIIEHUS B

paMKax onucaHus cMapTHOHOB



owl:Property

. cBoboaHoe
rdfs:sylsProheRyOf rdfs:range
—— 4acTb TEeKCTOBOE | xsd:string

rdfs:domain rdfs:range \

L—» Tosap xsd:string \ unknown
rdfs:range rdfs:subPropertyOf

L | Hacwro% paspelueHue
Koa npoussoautens —
/ rdfs:range
HUCNOBOE: 4 TexHOI0rMA N3roTOBNEHMA PaspelueHme
rdfs:range SKpaHd
wsifdonbis rdfs:subPropertyOf \dfsidomam
rdfs:domain [Oucnneit
rog, Bbinycka _/ rdfs:domain
aspelleHue
[MaroHanb 3KpaHa (= pasp

FOpPU30HTaNb

Puc. 3 ®parment rpada, onuchIBaOIIEro CBOMCTBA B paMKaX ONMUCAHUS

CMapTPOHOB

B pamkax mnpuBeneHHOro (parmMeHTa KiIaccOB BbIIEICHBI OYEBUAHbBIE
KJIACChI:
«ToBap», «CMapTdony». Takxke BblAIEHb HEKOTOPbIE OTIEIIbHBIE COCTABIISAIONINE
cMapTPoHa Kak moakiaccel kiacca «Yactb ToBapay: «ucmnei», «Kamepay,
«IIpoueccop», «AkkymynsTop». Cro/1a BbIJICJIEHBI TOJIBKO CaMbI€ BAKHBIE YACTH,
KOTOpbIe OOJbllIeé BCEr0 HMHTEPECYIOT IOKyIarened M Haumbosee IEHHbl INpU
o0paboTke uHpopmanuu 0 ToBape. OcTabHbIE XapaKTEPUCTUKHU OYAYyT 3a/1aBaThCs
OTHOILIEHUSIMU MEXIY KOHKPETHBIM CMapTQOHOM M KOHKPETHBIMH 3HAYCHHUSIMU
(Ha M300pakeHUU B KauyecTBE MpUMepa TaKUX OTHOLIEHUH MOKHO BHUJIETh: «TOA
BBIITYCKa», «KOJ Mpou3BoAUTENs»). CTOMT OTMETUTb, YTO HEKOTOPBIE Y3JIbI
(manpumep, «[2.9, 1.9]») 3amanpl B aOCTpaKTHOM BHJIE U UX KOHKPETHOE 3aJaHHE
OyZneTr 3aBHCETh OT HCHOJb3YEMOr0 CHHTaKCUCa W/MIM  BO3MOXKHOCTEH
WHCTPYMEHTAILHOW CHCTEMBI.

B pamkax mpuBeAeHHOTO (parMeHTa CBOMCTB HE CAENAHO pa3fefieHHuEe Ha
ObjectProperty u DataProperty Bo m30exaHue HW3IUIIHEH KOHKpeTH3alMH (IMpU

peanu3anuy pa3feieHue JeJacTcs OuYeBHIHBIM o0OpazoM). B pamkax mpsiMbIx



HaCJIEeTHUKOB «owl:Property» BblneIeHbI THUIBI BO3MOYKHBIX OTHOLICHHM: «4acTh)
(1151 CBSA3M TOBApa € €ro 4acThl0), «IUCIOBOE/TEKCTOBOE/CBOOOIHOE/pa3pEeIICHHUE
(1aHHBIE CBOWCTBA OIPEAEISAIOT TPYIIy CBOMCTB, OOBEIAMHEHHBIX OOLIEH
oOnacTeio ompezeneHus. PasgeneHue Ha TEKCTOBOE M CBOOOJHOE CHCNAHO IS
yHOpolleHus: JanbHenmeil o0paboTku. Ilog TeKCTOBBIMM MOApPA3yMEBAIOTCA
KOHKPETHbIE 3HAY€HHUsA, KOTOpbIE IOTOM MOryT OBITh IHPeoOpa3OBaHbl B
nepeunciasieMbli THN. B pamMkax CBOOOJHBIX K€ ONHMCAaHUS MOTYT COAEpKaTh
HECKOJIBKO XapaKTEPUCTUK, OJHY XapaKTEPUCTUKY, 3allMCAHHYIO pa3HbIM 00pazoM
U T.A.), «unknown» (Tpymma XapakTepUCTHK, N00aBIISIEMbIX aBTOMATHYECKU B
nporiecce cOopa uHPoOpMaluu, JIi  KOTOPHIX HEBO3MOXHO  OIPEICTUTh
IPUHA]JIEKHOCTh K paHEe OMMCAaHHBIM IpyIIaMm).

Heo0xoaumo moHMMaTh, 4TO B paMKax puc. 2, puc. 3 TpUBEAEHBI TOJIBKO
¢parmenTsl rpada ans ynpomieHus. OcTaBmmecs (QparMEHTHl ONMCHIBAIOTCS
aHAJIOTUYHO U He 00JIaJatoT TOMOJHUTEIbHBIMA OCOOEHHOCTSIMHU.

T.k. onKcaHue TOJKHO NOIPa3yMeBATh BO3MOXKHOCTh cOOpa HHPOpMaluu
C HCIIOJIb30BAHUEM MPOTPaMMHBIX CPEICTB, HEOOXOAUMO OOTOBOPUTH Kak Ipu
3TOM OyJAeT NPOUCXOAUTH 100aBIEHUE HOBBIX CYLITHOCTEM:

1. TlomyuuTh ¢ neTanbHOM CTpaHUIBI TOBapa CHUCOK XapaKTEPUCTHK B BHJE
«Ha3BaHUE
— TEKCT» U JIPYTUX HEOOXOAMMBIX OTAENbHBIX MOJeH (CChUIKA, KO TOBapa,
KaTeropus u T.1.);
2 [IpousBecTn mouck moakiacca kimacca «ToBap», COOTBETCTBYIOIIETO
KaTEropuu paccMaTpuBaeMoro Torapa. Ecny He HalJIeH, TO CO31aTh;
3 Co3pmarp 3K3eMIUISp MOJMYYEHHOro B 1.2 kiacca (nokanbHas 4dacth IR
dbopmupyetrcs kak «Kox mnpousBoauTens» win kak «Koxg ToBapa» mpu ero
OTCYTCTBUH)
4 JInst KaK0M XapaKTEPUCTUKA
4.1. TlpoBepuTh OTHOCHUTCSl JIM XapaKTEPUCTUKA K OMHCAHUS KaKOro-To M3
noJikyaccoB kiacca «Hacts ToBapay. [lonknacce! kinacca «Hacts ToBapay, a

TAKKC OTHOIICHM:A, CBA3AaHHBIC C HUMHU 3aJJaHbl 3apaHCC U HC U3MCHAIOTCS B



nporecce coopa uHGopMau. s KaKA0ro U3 TaKMX KIAcCOB 3aJar0TCs

CIHCKHU TOJeH U mpaBwia uX npeodpazoBanusi. KoHKpeTHbIE pealn3anuu

ATOM YacTu He OYyIyT pacCMaTPUBATHCA.

4.2. Ecnu OTHOCHUTCA, TO MOJIYYHTh SK3EMIUISIP (a MpU OTCYTCTBUHU CO31aTh)
COOTBETCTBYIOIIEH yacTu (popmupoBanus JokaibHOU yacTu IRI st Takux
yacTel Takke mponucaHo B mpaBwiax u3 1. 4.1.). nsg momaydeHHOTro
AK3EMIUISIPA 337aTh OTHOLIEHHWE, CBA3BIBAIOLIEIO €ro C pacCMAaTpUBAEMON
XapaKTEPUCTUKOM.

4.3.Ecnu HE OTHOCUTCS, TO HAaWTH OTHOIIICHUE 10 UMEHH XapaKTePUCTUKH (TIpH
OTCYTCTBUHU CO3JaTh OTHOIIEHHE C TAKMM MMEHEM KaK JI0YepHEEe CBOMCTBO
JUISL CBOMCTBa «unknowny» WM TUIM3UPOBAHHOTO CcBoMcTBa). CBs3arh
DK3EMIUISIp TOBapa C paccMaTpUBAEMbIM 3HAYEHUEM XapaKTEPUCTHKU
MOJYYEHHBIM OTHOIIEHUEM.
31ech MPOSIBISIETCS THOKOCTh OHTOJIOTMYECKOro moaxona. B oTnuuuum ot

PESIIUOHHON MOJIETH, B JI0OOOM MOMEHT JIETKO MOTYT OBITh J100aBJICHBI HOBBIC
OTHOILICHHS], TPOU3BEICH EPEHOC UX B APYTYIO IPYNIy, IPOU3BEICHO 3aJaHUE UM
HOBBIX orpaHudeHuil. Takke padoTa ¢ ONMKMCAaHUEM MPEAMETHOW 00JIACTH B 1EJIOM
BEJIETCS B TEPMHUHAX OOBEKTHOW WM JH000M MHTepecytoniel Hac mozaenu. [Ipu
ATOM M3MEHEHUs, KaK MPaBWJIO, HE BEAYT K JIOJITOMY OXHUJAAHHS (T.K. YaIlle BCETO
JIOCTATOYHO U3MEHEHUSI HECKOJIBKHUX TPOEK).

[TonyuuB oOrmiee HepopMaIbHOE OMUCAHUE MOJIEIH, MOKHO MPHUCTYIATh K
ee (popmanuzanuu u peanuszauu b3 ¢ ucnonb3oBaHUEM KOHKPETHOTO CHHTaKCcHCa
W/WIM  UHCTPYMEHTapusi. OTHU TMpolecchl OyIyT [AeNnaTbCid MapauiebHO C
MCIIOJIb30BaHUEM CUCTEMBI Protége.

[lepBoHavyasibHO  TOCJIE  3allyCKa  CHUCTEMbl  HEOOXOIMMO  3a/aTh
u7eHTU(UKATOP OHTOJIOTHUU Ha BKIanke «Active ontology» B mone «Ontology
IRI» (puc. 306). [auubiii wugeHTUdUKATOP TaKXKEe OMpenenseT W 0a30BbII
npedukc. Jns U300paKEHHON OHTOJIOTU U IRI Oyznet
«http://myontologies.com/goods», a 6a30BbIi TIpePUKC I BCEX CO3aBAEMBIX

cymHocten «http://myontologies.com/goods#»



goods (http://myontologies.com/goods) : [Z:\D\educate\nocobua\OntologyProtege\resourc...

File Edit View Reasoner Tools Refactor Window Help
© goods (http://myontologies.com/goods) ~ Search.
|Active ontology | Entities | Individuals by class DL Query |
[LILILE A Mhttp://myontologies.com/goods| 6 Metrics
Ontology Version IRI
Annotations
Class axioms
'Ontology imports | Ontology Prefixes General class axioms |
Direct Imports
Indirect Imports
No Reasoner set. Select & reasoner from the Ressoner menu v/ Show Inferences i

Puc. 4 Bxkimagka «Active ontology» B cucteme Protége (a — maHenpb B BKJIQIOK C

aKTUBHOMU BKJIaJKOM «Active ontology»; 0 — MACHTHU(PUKATOP OHTOJIOTHH )

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resourc...

File Edit View Reasoner Tools Refactor Window Help

@ goods (hitp://myontologies.com/goods) ~ Search...

a
Active ontology | Entities |Individuals by class DL Query |
Individuals = ® owl:Thing — http://www.w3.0rg/2002/07/owi#Thing
Annotation properties  Datatypes  |Annotations |Usage
Data propgtties Annotations: -

s Asserted ~

Add subclass... Ctrl-E

Add subclasses...

DuplicattAdds a sub-hierarchy below the selected class created from tab indented text|
Change IRI (Rename)... Ctrl-U

ENEEEE

Copy IRI

Copy OBO Id

Copy display name

Copy as Markdown

Copy sub-hierarchy as tab indented text Ctri+Alt-C
Show IRl in Web browser

Convert to primitive class Ctrl-P

e e

Convert to defined class Ctrl-D

Remove disjoint classes axioms for subclasses...
‘MEHTOB:

Puc. 5 Bxnanka «Entities» B cucteme Protégé (a — maHenp B BKJIaJJOK C aKTUBHOM
BKiIagkon «Enititesy; 0 — maHenb BI0)KEHHBIX BKIIAAOK BKIIagku «Entitiesy ¢
aktuBHOM Bkiaakol «Classes»; B — cynepkiacc owl: Thing; r, 1 — kHONKuK

n00aBJICHUS HePAPXUU TTOAKIACCOB/TIOIKIIACCA JIJISl BBIICIIEHHOTO KJ1acca)

Jlanee HEOOXOIMMO CO3lIaTh HEpapXxuio KimaccoB. s 3Toro HE0OX0AUMO

BBIJICIUTh KJIACC, TMOJKIAcCaMUd KOTOpOTo OyAyT BEpXHHE KJIAcChl Haren



uepapxun (B Hamem ciydae owl:Thing, puc. 5B). Ilocme 3Toro BBI3BIBATH
KOHTEKCTHOE MeHIo (mpaBoit kHomkod mbimu — [IKM) u BeiOpaTh myHKT «Add
subclasses» (puc. 5r). Kimaccol Takke MOTYT J00aBIATHCS 110 OAHOMY (pHC. S1).
[Ipu Haxatuum Ha KHONKY «Add subclasses...» TOsSIBIS€TCS OKHO
n00aBiieHUs MepapXuu nojakiaccoB (puc. 6). Kaxaas BBeeHHas CTpOKa B TAHHOM
OKHE CO3/1aeT OTACNbHBIA Kiacc (myTeM J00aBJIEHHS B OHTOJIOTHIO TPOEK «X
rdf:type owl:Class . x rdfs:subClassOf y»). I'ne x — IRI co3maBaemoro kiacca,
3amaBaeMblii Kak «{IRI onHToONMOrMuU}#{00paboTanHOEe MM Kiacca}» (B pamkax
00pabOTKH MMEHH Ki1acca, MPOUCXOIUT, HAPUMED, 3aMEHA Mpo0eIa Ha «_»);y —
IRI ponurensckoro knacca, KOTopbli 3amaercs kak owl:Thing nns kmaccos,
3amaHHBIX Oe3 oTctyna u kak IRI Onmxaiiimiero BepXHero kjgacca ¢ MEHBIIUM
OTCTYIIOM JIJIsl OCTaJIbHBIX (OTCTYIHI 3a7aeTcs Kak « Taby).
[Tocne nHaxatust Ha «Continue» MOSIBISIETCA OKHO, IpeJjararolee co3aarb s
BCEX CO3/IaBa€MbIX KJIACCOB OJIHOTO ypoBHs oTHoIIeHUs «owl:disjointWithy. Jlns
ATOM 3aJ]a4y COTJIAIIAEMCS.

Enter hierarchy

Please enter one name per line. You can use tabs to indent
names to create a hierarchy.

ToBap
CrapTdoH
UYacTe TOBapa
Ouicnnen
AKKYMYJATOP
Kamepa
Npoueccop

Pazpemesne|

Prefix

Suffix

Continue  Cancel

Puc. 6 OkHO co3qaHus uepapxuu MOAKIACCOB B cucteMe Protégé



[Toxa B3 siBasieTcs TOCTATOYHO MPOCTOM, PACCMOTPHUM €€ Tpaduueckoe
npenactaBienne v oauH w3 cuHTakcucoB OWL/RDF. Jlns BeiBoaa
rpaduuecKkoro npeacTaBIeHUs HEOOXOAMMO aKTUBUPOBATh BKIAAKY « Window
-> Tabs -> OntoGraf» u mepelitn Ha Hee (puc. 7). 37ech OyayT BUIHEI
KJIACChl, OJK3eMIULIpbl M object property. PaccmoTpeHune TEKCTOBOTO
MPEACTABICHUS  NO3BOJUT HAaM  yBUJETh KAaKM€ HMEHHO  TpPOWKH
WHCTPYMEHTAJIbHAs CHCTEMa CO3/ajla Ha JaHHbIM MOMEHT M JIy4dlle MOHSTh
KaKk OHa paboTaeT (B HEKOTOPBIX CIIydasiX MOBEJICHHE CUCTEMBI MOKET OBbITh
HACTPOEHO, 3/IECh pacCMaTPHUBAETCS MOBEJIECHUE MO ymMod4aHuto). [ns aroro
HeoOxoauMo coxpanuTh oHtojoruto (File -> Save As). I[Ipu coxpanenuu Ha

JTAHHOM 9Tare Heo0X0auMo BeIOpaTh cuHTakcHuc «Turtle Syntaxy.

Active ontology Entities Individuals by class DL Query OntoGraf

Asserted ~

v . H = =
BTN Bl (B %[A04[A[d [R6[Q @@ @5 e
PaspelweHnue
" Tosap
e dYacTL_toBapa ¥ !
) Tosap l'* . [ ) Paspewenne ] @ Yacrs_tosapa |
e L = =i - D <y
& Kamepa ] [ & Axkymynsirop ] [ Mpoueccop ] [ } CmaprdoH ] [ [ucnnen

Puc. 7 Bxknagka «OntoGraf» B cucreme Protégé

OTKpBIB NOJyYMBIIMICS (haiil MOKHO YBHUJETh NPUBEICHHBIN aaliee
TEeKCT (ImpuUBENEHbl (PparMEHTbl € KOMMEHTapUsMHU, OOBSICHSIIOIIUMU
CUHTAaKCUC U OOIIYI0 CTPYKTYypy OHToJiornu. KoMMeHTapun HauMHAIOTCA C
#).

#Onmcanue HAYMHACTCS C OOBIBICHUS TPEPUKCOB
#Onpenenenue odiiero npedrkca BCEX CO3/1aBAEMbIX CYIIHOCTEH (masee

MOXXHO BMCCTO HCTO ITHUCATDh «»



@prefix : <http://myontologies.com/goods#> .
#Omnpenenenue npepurcos owl, rdf, xml, xsd, rdfs
# «.» SIBIACTCS CUMBOJIOM Pa3aACIINTCIIEM TPOCK

@prefix owl: <http://www.w3.0rg/2002/07/owl#> .

#nanee IRI Hamieit oHTONIOrMM OMIpeENIeTCA KaK SK3EMIUISIP OHTOJIOTHH
<http://myontologies.com/goods> rdf:type owl:Ontology .

#Jlanee cienyeT oNnMcaHUe CO3/IaHHBIX KJIaCCOB

#«;» SBISETCS CTIENUAIBHBIM Pa3feUTENeM TPOEK M MOCJE HEro UieT

JIBOMKA «IIPEIUKAT — 00BEKT», a «CYOBEKT» OepeTcs U3 NpeablIylie TPoKu
:Axkkymyasatop rdf:type owl:Class ;
rdfs:subClassOf :Yacts_ToBapa .

#T.e. aT0 skBHBalieHTHO 3amucu <«:Akkymynsarop rdf:itype owl:Class
: Akkymyasitop rdfs:subClassOf :Hacts_ToBapa»

#]Jlns moaknaccoB owl:Thing otHomienue rdfs:subClassOf moxker ObITH
OITYIIEHO IMpU TeHepanuu (haina

:Pazpemenue rdf:type owl:Class .

#]lanee onmuckIBalOTCA OOIIME aKCMOMBI. B Haliem cirydae 3To HECKOJIBKO
YCIIOBHI Ha TPYMIBI KJIACCOB OJHOTO YPOBHS, YTO HUKAKHUE CYIIHOCTH HE MOTYT
OBITH PK3EMIUISIPAMH OJJHOBPEMEHHO HECKOJBKHUX KJIACCOB U3 TPYIIIHI

[ rdf:type owl:AllDisjointClasses ;

owl:members ( :AxkkymynsaTop :Jucmieit :Kamepa :Ilporeccop )] .

[IpeoOpa3zyemM TMOCHENHIOIO 3amuch B BUJ TPOCK JUIsl €€ TOHUMaHUA,
YYHUTBIBAas 4TO: «[]» — TO3BOJSAET 3adaBaTh MYCThIE Y3IbI; «()» — IO3BOJISAET
3a1aBaTh CrUCKU (s 3amanus cnuckoB B RDF ecth cenmanbhblil kiaace rdfiList
u otHomienus rdf:first, rdf:rest):

_x rdf:type owl:AllDisjointClasses .

_xowl:members _y.

_y rdf:type rdf:List . _y rdf:first : Akkymynsatop . _y rdfirest _e.



_erdf:type rdf:List. _e rdf:first : Iucmeti . _y rdf:rest | .

_l rdf:type rdf:List . _| rdf:first :Kamepa . _y rdfirest k.

_k rdf:type rdf:List . _k rdf:first :ITpomeccop . _y rdf:rest rdf:nill .

DOTO0 TakkKe MOXKET OBITh 3aMMCaHO0 B  (PYHKIIMOHAIBHO  CTHIIC:

DisjointClasses(
:Axkymynsarop :ucreit :Kamepa :IIporeccop )
[TormmaHnue CTaHAApPTOB M CHHTAKCHcCa oOJerdaer aaidbHEHIIyr0 paboTy ¢
OHTOJIOTHEN (B OCOOEHHOCTH palOTy € 3alMpocaMu U PEeIaKTUPOBAHHE OHTOJIOTHH
u3 nporpammHoro koja). Kpome toro, cucrema Protégé peanusyer Ha ypoBHE
uHTepdeiica He Bce orneparuu (B YaCTHOCTH, HET BO3MOYKHOCTH SIBHOTO CO3TaHUS
MyCTBIX Y3JIOB, HO TIPU 3TOM CHUCTEMa B COCTOSHUU WX TOHATH B OOJBIIMHCTBE
cinydaeB). Takyke CTOMT OTMETHUTD, YTO MHOTHE OTMCAHUS TaK WM WHAYE MPUIETCS
MUCaTh CaMOCTOSATEILHO B COOTBETCTBUU C OMpeesieHHbIM cuHTakcucoM (defined
classes, clOXHBIE OrpaHUYEHHS] HA TOJS U T.JI. PEATU3YIOTCA B CHCTEME C
ucnoas3oBanueM Manchester Syntax [7]).

Hanee nHeobxomumo 3amath Object Properties. OHu 3amar0TCsl aHAJOTUYHO

uepapxuu kiaccoB Ha Bkiaake «Object Propertiesy. (puc. 8)

goods (http://mycntologies.com/goods) : [Z:\D\educate\nocobus\COntologyProtege\resourc...

File Edit View Reasoner Tools Refactor Window Help

< @ goods (http://myontologies. com/goods v Search...

Active ontology Entities Individuals by class ‘DL Query | OntoGraf |

|Individuals - | = =owl:topObjectProperty — http:/www.w3.0rg/2002/07/owiktor
\Annotation properties  Datatypes = Annotations Usage |
‘P’gta pTOperﬁ§S Il Annctations: owl:topnjectProrty EMEDE]

Classes  Object propemesa ‘Annotations

" ] Asserted ~
Add sub-properties...f_
0)
Functional Equivalent To
e SubProperty Of
Transitive
Symmetric Inverse Of

Asymmetr Domains (intersection)

Reflexive ) )
Ranges (intersection)

Irreflexive
Disjoint With

No Reasoner set. Selzct & reasonar from the Pessoner menu ¥ Show Inferences S



Puc. 8 Jlo6aBnenue Object Properties (a — aktuBHas Bkiaaka Object Properties, 6—

KHOIIKA 100aBJIEHUS UEPAPXUU OTHOIICHHI)

Ha nanHom sTarne He0OX0aUMO 33/1aTh CBOMCTBA «4acTh» U «pasperieHue». Jlanee
OTMIIIEM 3TH CBOMCTBa MojapoOHee, a UMEHHO 33JaJUM 00JIaCTb ONpEeNeTICHUs U
o0JacTb 3HaUCHUSI.

J1ist cBOMCTBA «4acTh» 00y1acTh onpezaenenus « ToBapy, 001acTh 3HaYEHUS
«Yacte_ToBapa». Jlms Toro, 4ToOBI 3amaTh ATy HH(POPMAIIUIO, HEOOXOIUMO
BbIOpaTh CBOMCTBO (puc. 9a), HailTu pasgen «Domains» B MOSBUBLIEMCS

OnUCcaHUM U J00aBUTh HOBYIO 3amuch (puc. 90), BHIOpaB COOTBETCTBYIOIIUI

KJ1acc cyurHocren (puc. 9r).

4acTb

File Edit View Reasonsr Tools Refactor — :
* ‘ \Data restriction creator Class hierarchy \
< htip://mycntologies_com/goods . . [ . P
o, eeds b menicbars M) | Class expression editor | Object restriction creator |
Active ontology  Entities | Individuals by “* © = Asserted -
Individuals v © owl:Thing
Annotation properties  Datatypes ;f‘?’pe‘”e"“e
Data properties iHhe
5 5 e D
Classes Object properties
T= G| Asserted ~
v-mowl:topObjectProperty
acts |
= pa3pelleHune
OK Cancel
Transitive = gwi-topObjectProperty
Symmetric
Inverse Of
Asymmetr
Reflexive Domains (intersection) 6 B
=3
Irreflexive Tonap

Ranges (intersection) =+

No Ressones set. Select s ressoner from fhe Ressoner menu |V Show Inferences |

Puc. 9 3aganme wundpopmammm o Object Property B cucteme Protégé (a —

BBIJICJIEHHOE CBOMCTBO «4acThb», O — KHOIKa J00aBJIEHHS HOBOM 00JacTH
ompenesieHus, B — KHONKA pEAaKTUPOBAHUS  CYIIECTBYIOIIEH  o00yactu

OIIPCACIICHUA, I' — aKTHUBHAA BKJIAAKAa HCPAPXHMM KJIACCOB IIpU 3adaHHUH oOmacTn

OTIpE/ICJICHUSI CBOMCTBA)



[Tpu 3TOM BO3MOXKEH HE TOJIBKO BHIOOP M3 CYIIECTBYIOIIMX KJIacCOB, HO H
3alande uepe3 BbIpakeHUs: Ha Bkiaakax «Class expression editor», «Object
restriction creator» (OHM SIBISIOTCSI OJHUM U3 TIPUMEPOB, TJ€ TPHUACTCS
ucnosb3oBaTh Manchester Syntax, a He mpocto rpaduueckuii uHTEpdEc).

[To amamorum co3natorcss Data Properties. IlonHbBIH CHHUCOK CBOWCTB,
co3/laBaeMbIX B gAaHHOM b3, mpuBeneH Humxke (IpU CO3AaHUM HEOOXOAUMO
3aMEHUTH «;» Ha TIEPEHOCHI CTPOK U OTCTYII)

TEKCTOBOE

KOJI TIPOM3BOJUTENS; IBET 3asBIICHHBINA MPOWU3BOIUTENIEM; CETh 2g;
ceTb 3g; uactora lte; dopmar sim KapThl, TEXHOJOTHS W3TOTOBJICHHS DKpPaHAa,
MaTepuan KOpIyca; 3aluTa KOpIyca; 3alUTa »dKpaHa; CTENeHb 3alllUThl;
OIllepalliOHHAsl CHUCTEMa; MPOU3BOJUTENb IIPOIECCOpa; MOJEIb IPOLECCopa;
KoH(purypamus nporeccopa; rpapuueckuii yCKOpUTEIb; TUIT BCIBIIIKA OCHOBHOU
KaMepbl

YHCIIOBOE

rOJl BBIMYCKa; YMCJIO SiM KapT; OUAroHalb DJKpaHa; pa3pelieHue
TOPU30HTAb; pa3pellieHue BEpPTHKaIb; pa3pelieHue Kaap/CeK; TIIOTHOCTh
MUKCENIel; KOJIMYEeCTBO I[BETOB JKpaHa MJIH; KOJIMYECTBO sJIep; YacToTa
mpoIrieccopa ITil; 00beM OnepaTUBHON MamsTH r0; 00BEM BCTPOSHHON NaMSTH T0;
MaKCUMaJbHBIA OO0OBEM KapThl TNaMATH TO; KOJUYECTBO OCHOBHBIX KaMep;
KOJIMYECTBO METAIIUKCENIEH OCHOBHOM KaMephl; amnepTypa OCHOBHOM KaMephl;
KOJIMYECTBO MeETAIUKCENe (POHTATBLHON KaMephbl; KOJIMYECTBO (PPOHTATBLHBIX
KaMep; eMKOCTh aKKyMyJsiTopa MA*4; BpeMst paOOThI B pEKUME Pa3roBOpa; Bpems
paboTHI B PEKUME OXKHUIAAHWS; IIIMPHUHA; BBICOTA; TOJIIMHA; BEC

JIOTHYECKOe

aBTO(OKYCUPOBKAa OCHOBHOW KaMeEphl, ONTHYECKas CTaOWIM3aIlus
OCHOBHOW KaMephbl, HaJIMYME BCHBIMKA (QPOHTAIBHONW KaMephbl; HAJIWYUE
OecTpOBOHOMN 3aPSIKH

CcBO0OOIHOE



KOH(UTrypamusi Tporeccopa; IaT4UKd; OCOOCHHOCTH OCHOBHOMW
KaMepbl; KOMIUICKTAIUs; OMOMETpHUYECKast 3aIIUTa; OCOOCHHOCTH
Jist HUX Takoke HeoOX0IUMO 3a7aTh 00J1acTh ONpeieeHus] 1 001acTh 3HAYCHUSI.
CTOUT OTMETHTH, YTO JJISi BEPXHUX CBOWCTB B HEPAPXUU OYACT 3a/1aBATHCS TOJIBKO
o0nacTe 3HA4YeHHUs, T.K. TaKHE OTHOIICHUS KaK «YHCIOBOE» MOTYT CBS3bIBATH
110001 «cyOBeKT», HO TOJNBKO ¢ uncioM. OKHO 3aaHue o0nacTh 3HAYEHUS Ui
data properties oTnu4aercs OT aHAJIOTWYHOTO A object property (puc.10). s
CBOWCTB «YHCJIOBOE», «CBOOOJHOE», «TEKCTOBOE», «JIOTMYECKOe» 00JacTb
3HAUEHHUA 3a/1a€TCs C UCIOJIb30BaHMEM BKIIaku «Built in datatypes», Ha koTopoi

BbIOMparoTcs Tunbl «xsd:doubley, «xsd:stringy, «xsd:booleany.

4YMCIoBOE X

[Data range expression |
'Built in datatypes

® owl:rational

® owl:real

® rdf:PlainLiteral

® rdf:XMLLiteral

® rdfs:Literal

® xsd:anyURI

® xsd:base64Binary
® xsd:boolean

® xsd:byte

® xsd:dateTime

® xsd:dateTimeStamp
® xsd:.decimal

® xsd:double

® xsd:float

® xsd:hexBinary

® xsd:int

) xsd:integer

OK Cancel

Puc. 10 OxnHo 3amanus o0nactu 3HadeHus s data property B cucteme Protégé

I[J'ISI HCKOTOPBIX CBOMCTB HCO6XOI[I/IMO 3aJ1aTb JOITIOJIHHUTCJIBHBIC

orpanudenus. s sToro ucnonb3yercs BkIagka «Data range expression» u



Manchester Syntax. Pa3bepem HekoTopbie u3 cBoiicTB. dopmarbl cuM Kapt
cranpaptu3upoBansl: [lomnopasmepusie (1FF), Mini-SIM (2FF), Micro-SIM
(3FF), Nano-SIM (4FF), Bcrpoennsie (E-SIM). IlotomMy MOXHO 3a/1aTh

JIOTIOJTHUTEIHHOE OTPAaHUYEHUE Ha CBOMCTBO «popMmaT sim KapTeD» (puc. 11).
dopmaT_sim_xapTbl >

'Data range expression
‘Built in datatypes J

{"1F;':ll’ ll2FFll’ IISFF"’ H4FFI|’ IIE-SIMII}

OK Cancel

Puc. 11 3aganue 10NMOJIHUTETHHBIX OTPAHUYEHUHN HA CBOMCTBO «(dopmaTt sim
KapThI
PaccmoTpum, 4TO TIpu 3TOM co3AaeTcs B (paiiie OHTOJIOTHH:
:(opmat_sim_kaprsr rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf :tekcToBoe ;
rdfs:range [ rdf:type rdfs:Datatype ; owl:oneOf ("1FF" "2FF"
"3FF" "4FF" "E-SIM") ] .

Kak BuIHO, myig omucaHusi 00JIaCTH 3HAYEHUM CO3/1aeTCsl MYyCTOM Yy3e,
KOTOpBIN SIBIIsIETCA TUIIOM AaHHBIX (9kx3emruispom rdfs:Datatype) u  ero
DK3EMIUISIPHl MOTYT TPUHMMATh 3HAY€HUs W3 3aJaHHOrO CHHucKa (3a cuer
ucrosb3oBaHusl otHomeHus: owl:oneOf). Ilpu ucnonb3zoBaHWM OrpaHUYECHU Ha
data property mycroii y3em rdfs:Datatype co3maercs Bcerma, malbHEUINE
KOHCTPYKIIMU 3aBHUCST OT BBEACHHOTO pa3zpaboTuyukoM. PaccMOTpuUM BO3MOKHBIC
KOHCTPYKITUH JIJISL 3TOTO TOJIs TOApOOHEe:

1 {} — 3axaer crucok 3HAYEHHUH, B paMKaX KOTOPhIX MOTYT OBITh TOJBKO CKa-
JISIpHBbIE 3Ha4YCHMS (BO3MOYKHO MCITOJIB30BaTh 3aJlaHUe THUIA JaHHBIX 4epe3 «'» u
TETH SI3BIKOB Yepe3 «(@»)

2 JIroOoi Tun nanubix (xsd:integer, xsd:string u T.1.)



3 JIto6oe ckansipHOE 3HAYCHUE

4 [ — orpanuvenue Ha 3Ha4YeHHWE, KOTOpBIE HIYT IOCIE THUMA 3HAYCHUS.
Hampumep, xsd:interger[> 0] COOTBETCTBYET 1I€JIBIM CTPOTO MOJIOKUTEIHHBIM YHC-
gaMm. OrpaHudeHHs] MPOIHUCHIBAIOTCS B HEOTPAHUYECHHOM KOJUYECTBE depes
3amsTyto, Hamnpumep: xsd:integer[> 0 , < 100]. OrpaHudenusi, KOTOpble MOTYT
MOHA00UThCS B paboTax: Bce 3HAKHM CpaBHEHUS (>, <, >=, <=), IPOBEPKa CTPOKH
0 peryiasipHoMy BbIpaxeHuto (xsd:string[pattern “[0-9]{4}”]. HeoOxomumo
OTMETHUTb, YTO PETYJSPHOE BBIpAXKEHHWE B TaKOM BHUJE MPOBEPSET COOTBETCTBUE
BCEH CTPOKH, a HE WIIET MOJOOHBIE BXOXKIEHHUSA. T.e. aHAJOTUYHO BBIPAKCHHUIO
«0-9]{4}%» B 0OBIYHO¥M cHUTYyaIIHN).

5 Jlornueckue onepatopsl: or, and. Hampumep, «xsd:integer or xsd:double.

PaccMoTpum  cBOMCTBO «roji BbIMycka». OH JOMKEH OBITH IIEJIBIM
YEeThIPEX3HAYHBIM YHCJIOM HEe MeHbIUM 1973 wunu uensiM He Oosee dYem
JIBY3HAQYHBIM 4YHCIIOM (B clly4ae, €CJIM YYUTHIBAEM BO3MOXKHOCTh BHECEHUS
cokpaieHHou 3amucu «20», «21», a He gemaeMm mpeoOpa3oBaHHUE 3apaHee).
[Tonp3ysich HOBBIMM BO3MOXXHOCTSIMM, W3MEHHUM 00JacTh 3HAUYCHHUM CBOMCTBa
«aucioBoe» Ha «xsd:integer or xsd:double or xsd:decimal». [anee 3amamum
CBOWCTBY «TOJ BBINyCKa» orpanudenue «xsd:integer[>1973] or xsd:integer[>=0 ,
<= 99]». Taxxe paccMOTpUM, Kak 3TO BbIpaxkeHue mnpeodpazyercs B RDF
cuHTakcuc (Ha mpumepe Turtle):

:ron_Beimycka rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf :uncmosoe ;

rdfs:range [ rdf:type rdfs:Datatype ;

owl:unionOf ( [ rdf:type rdfs:Datatype ; owl.onDatatype xsd:integer ;

owl:withRestrictions ( [ xsd:minlInclusive 0 ] [ xsd:maxInclusive 99 ])

[ rdf:type rdfs:Datatype ; owl:onDatatype xsd:integer ;
owl:withRestrictions ( [ xsd:minExclusive 1973])])1].



[IpuBeneHHOEe BBIpAKEHHWE HECKOJIBKO ciioxHee Manchester Syntax, HO
MO3BOJISIET TOJIYYHTh TOHUMAaHUE Kak pa0doTaroT BhIpakeHus B TepmuHax RDF u
KaK OHH, COOTBETCTBEHHO, IIOTOM 00pabaThIBatOTCSl.

Cozpmatorcss 2 mycThix y3na ¢ orHomeHusiMu  xsd:minlnclusive 0,
xsd:maxlInclusive 99, xotopsie o0beaunsitorcsi B RDF cmmcok (rdf:List depes
cokpaiieHHoe omnucanue «()»). Jlaiee co3maeTcs HOBBIM MyCTOM y3en — THI
JAaHHBIX, OCHOBaHHBIM Ha xsd:integer (owl:onDatatype), KoTopble coeauHsETCS
oTHomeHreM owl:withRestrictions ¢ co3maHHBIM paHee cnuckom. IlomHOCTBIO
aHAJIOTUYHO CO37aCTCs €IIe¢ OJWH THIl JaHHBIX, OCHOBAHHBIH Ha integer, HO C
JIPYTUMU orpaHndeHusMA. [loce 3Toro co3maeTcs emie OANH HOBBIM THUI JaHHBIX,
KOTOpBIE ompesensercs kak odbenuHenue (owl:unionOf) coszmanHbIx panee. U
MMEHHO OH SIBJISIETCS OOJACThIO ONpeiesieHus Hamiero cBoictsa. Ilpu stoMm mo
bakTy, co3JaHHBIE TUIBI WHTEPECYIOT HAC TOJBKO C TOYKH 3PEHHS BO3MOKHBIX
3HAUYEHUN U MOTYT paccMaTpUBaThCS Kak MHOKECTBA.

Ha ocrampHbIe CBOWCTBAa OrpaHWYCHHS MOTYT OBITh  HAJIOKCHBI
aHanornyHo. Kak MUHMMYM HEOOXOIMMO 3amlOHUTH 00JIACTU OIpEICNICHUS U
3HAUCHHUS JUII CBOWMCTB, CBS3BIBAIOIIMX YAacTH TOBapa M KOHKPETHBIC
XapaKTEPUCTHKHU («MaTepuaj KOpIycay, «KOIU4eCTBO saep» U T.1.). OcTaibHOe
Ha JJAaHHOM JTarleé MOXXHO OCTaBUTh KaK €CTh U MEPEXOIUTh K dK3eMIuisipam. OHu
co3naroTcs Ha Bkiaake «Individualsy. (puc. 12)

Ha panHON BKIaIKe SK3EMIUIAPHI CO3MAIOTCS MO ojxHomy. Jlist storo
HEO0OXOJIMMO HaXaTh Ha KHOMKY Ao0aBieHus (puc. 120) 1 BBECTU JOKAJIbLHOE UM
(Ha OCHOBaHMM KOTOpPOro ¢ ucrnosb3zoBaHue IRl oHTOnOrMM Oyner creHepupoBaH
nosabii [RI), monmuenit IRI nnm unentudukatop ¢ ucmoib30BaHUEM MPEeGUKCOB.
CoznaguM 3K3eMIUISIp paccMarpuBaeMoro cMapt@ona ¢ uaeHtugukaropoM «SM-
G965FZPHSER». Ilocine TOro kak 53K3EMIUISIP CO3JaH, MOSIBISETCS OKHO €ro
onucanus (puc. 13).

HaMm HeoOxo1uMo 3a7aTh SK3EMILIIPOM KaKOTO Kjacca SBJISICTCS CO3JaHHas
CyImHOCTh (moctpouTh oTHomeHue rdfitype). Jlns storo HEOOX0aUMO TO0OABHTH

3anuck B paznen «Types» (puc 13a), rme, ucnonb3oBaB BkIaAKy «Class



Hierarchy», BeiOpats kiacc «Cmaptdony».

goods (http://myontologies.com/goods) : [Z\D\educate\nocobus\OntologyProtege\resources\goodsvi...

File Edit View Reasoner Tools Refactor Window Help

< @© goods (http://myontologies.com/goods) ~ Search...
S T
Individuals by class x | DL Query x  OntoGraf x
Active ontology x | Entities x

Datatypes | Individuals®
Annotation properties

Data properties

Classes Object properties
&

Add individual

i

No Reasoner set. Select a reasoner from the Reasorer menu v Show Inferences

Puc. 12 Bxnaaka «Individuals» B cucteme Protégé (a — akTuBHas BKJIaaKa
Individuals, 0

— KHOTIKA CO3/IaHKsI HOBOTO SK3EMILISIPA)

& goods (http://myontologies.com/goods) : [Z:\D\educate\noco6us\OntologyProtege\resources\goodsv1.owl]
g P! ¢ o) g &) G g

File Edit View Reasoner Tools Refactor Window Help

<|~ |®goods (http://myontologies.com/goods) ~ Search...

Active ontology x| Entities x Individuals by class x| DL Query x OntoGraf x

Datatypes [ Individuals = @ SM-G965FZPHSER — http://myontologies.com/goods#SM-GE
Data properties Annotation properties \ Anndia't'i'ons'['Usagev\

Classes Object properties
’

o x Annotations

@ SM-G965FZPHSER-DISP
® SM-G965FZPHSER-DISP-RAS

Description: SM-G965FZPHSER ElI=m [ | Property assertions: SM-G965FZPHSER (1] = @] x]

Object property assertions

“Cmaptdon "yactb SM-
G965FZPHSER
Same Individual As -DISP
B
Different Individuals Data property assertions
*kon_npousson

"QM.(RQRAF7P|

No Reasoner set. Select a reasoner from the Reasoner menu v/ Show Inferences £}

Puc. 13 OxHo onucanus sk3eMIuisipa B cucteme Protégé (a — 3aganre OTHOIICHUS
rdfitype, 6 — 3ajjaHre OTHOIIIEHUH C UCIIOJB30BaHUE Object property, B — 3aJ1aHHe

OTHOIIICHUH C UCTOJIb30BaHueM data property)

Jlanee HeoOX0IMMO 3a7aTh OTHOIICHUS I paccMaTpUBaeMoro cMapTdoHa.
[TepBBIM CO3/1aMM OTHOIICHHUE «YacTh» C €ro JucruieeM. J[is aToro mo aHamoruu

CO3[1alM HOBBIM JK3eMIUIIp Kiacca «Jlucneny. [locine dero mmsa sk3eMIurapa



cmapTdoHa 100aBUM HOBYIO 3amuch B pasnen «Object property assertions» (puc.
136). IIpu noGaBieHnn HEOOXOAMMO BBECTH UMS OTHOIIICHUS M UMSI DK3EMILIAPA, C
KOTOPBIM CTPOUTCS

oTHo1ieHue (puc. 14).

SM-GIB5FZPHSER X

4acTb SM-G965FZPHSER-DISP

(Tip: Use CTRL+Space to auto-complete names)

OK Cancel

Puc. 14 Okno 3aganus object property Juisi IK3eMILIApa
[Tocne aToro 3agaaum OoTHOIIIEHUE B paszzene data properties Ha MpUMepe «KOJ

npousBoauTes (puc. 15).

SM-GOESFZPHSER X

Data Property SM-G965FZPHSER
LS ™ Asserted ~

—sumgmia_nupiniyva
== 3aLMUTa_3KpaHa

aKoa_npoussogutens

= KoH(Urypaums_npouecce

= MaTepuan_Kopnyca

= Monenk Nholleccona Type ®...~

OK Cancel

Puc. 15 Okno 3aganus data property ajist sK3eMILIsIpa
J{71s1 5TOTO B MOSIBUBILIEMCS] OKHE HEOOXOIMMO BHIOpaTh CaMO CBOWMCTRO,
BBECTHU €r0 3HAYECHHE U BBIOpATh THUII.
J171s1 onipeieNIeHHbIX TUTIOB TAK)KE€ aKTUBUPYETCS I0JI€ BIOOPA A3BIKA.
[To ananoruu cozmaem 3k3eMIuLsip «Paspelnienre» u 3a1aeM JUCIUICI0 Pa3pelICHHE.
PaccMOTpUM TEKCTOBOE MPEACTABIEHUE CO3AAaHHBIX CYIIHOCTEN:
:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
'yacThb :SM-G965FZPHSER-DISP ;
‘koj_mnpousBoauteis 'SM-G965FZPHSER"Mxsd:string .
:SM-G965FZPHSER-DISP rdf:type owl:Namedindividual , :Iucruei ;



‘pazpemenue :SM-G965FZPHSER-DISP-RAS .
:SM-G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual , :Pa3pemenue ;

:pa3penieHre BepTtukaib 1920 ;

:pazpenienue ropuszontaib 1080 .

HoBas cuHTakcuueckass KOHCTPYKIIMS «,» O3HA4yaeT, 4yTO IMOocje Hee Oyner
3aMKiCaH TOJBKO «OOBEKT» U3 TPOUKU, a «CYOBEKT — MpEauKaT» OynyT B3STHI U3
npensinymen. «owl:NamedIndividual» yka3piBaeT, YTO CYIIHOCTH SIBISETCA
HK3EMIUISIPOM M HE MyCThIM y3ioM. OJIHako, Ha JAHHOM 3Tare, NpHU yJajJeHUU
ATOr0 OTHOIIEHHUs, B cucteMe Protégé He Oyaer BuaHa pasHuua. JlanpHelmee
OMHCaHUE JOCTATOYHO OOJBIIOrO KOJUYECTBA IK3EMIUISIPOB M MX OTHOIICHUU
npole cjenarh HampsMyr B (ailie OHTOJIOTMH C HCIOJIb30BaHUEM JHOOO0TO
TEKCTOBOTO penaktopa. Ilpm 3ToM MOXKHO ObUIO OBl 3aMEHUTh HEKOTOPHIC
HK3EMIUISIPHI Ha MYCThIE Y3JIbI:

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual ,
Jucnneit ; :pazpemenue [rdf:type :Pa3pemenue ;
:pazpenieHne BepTukaib 1920 ; :pa3zpenieHne ropu3oHTAIb
1080] .

Cucrtema OyaeT MOHUMATh TaKOE ONMKMCAHUE, OAHAKO B MHTepdeiice He OyaeT
YKa3bIBaThCSl caM IK3eMIUISIp Kiacca «PasperieHue» u, Kak ciencTBue, He Oyner
BO3MOXXHOCTH PEIAaKTUPOBAHMUS €ro omnucaHusa. [Ipm SToM Bce BO3MOXKHOCTHU
o0paboTKH, B TOM 4YHCJIE€ BBIBOJA B paMKax cucrembl Protégé ocrarorcs
BO3MOXXHBIMH. TeM HE MeHee, i OOJbIICH HarJSIIHOCTH MPU  OTKPBITHH
OHTOJIOTUM B CHCTEME, Jajnee OyIeT MPHUBEACH TEKCT OK3EMIULIPOB M UX

OTHOILIIEHUH 0€3 MCITOJIb30BaHUS TAKHX IMyCTBIX Y3JIOB.

:SM-G965FZPHSER rdf:type owl:NamedIndividual , :Cmaptdon ;
'yacthb :SM-G965FZPHSER-DISP;
‘'yacTh :Exynos_9810;
'yacTh :SM-G965FZPHSER-CAM-BACK;
qyacTth :SM-G965FZPHSER-CAM-FRONT;
‘yacTth :SM-G965FZPHSER-BAT;
:koa_mnpousBoautens 'SM-G965FZPHSER";
:IBET_3asBJICHHBIA mNpou3BoauTeneM "ynprpaduonet”;

:cetb_20 "GSM 1900", "GSM 1800", "GSM 900";



:cetb_3g "WCDMA 900", "WCDMA 2100";
:yacroTa_lte "LTE 1800 (B3)", "LTE 2100 (B1)", "LTE 2300 (B40)",
"LTE 2600 (B7)", "LTE 1900 (B39)", "LTE 2000 (B34)";

:popmat_sim_xkaptel "4FF";

:cTerneHb 3amuThl "IP68";

:oneparnmonHas_cucrema "Android 8.0 Oreo";

:TOJ_BbIITycKa 18;

YUCJIO_sim_KapT 2;

:00beM_oOmnepaTUBHON MaMsATH TO 6;

:00beM_BCTPOEHHOW maMsITH_ 10 256;

‘MaKCHUMaJIbHBI_00BbeM KapThl_mnamsatu 16 400;

:MaTepuan_kopmyca "metamn", "crekino";

:3alIMTa_KopIlyca "3allyTa OT NbUIK U BIaru";

:mmpuHa 73.8;

:BbIcOoTa 158.1;

:TOJIIMHA 8.5;

:Bec 189;

:IaTYMKH "TUPOCKOII, JaTYMK XO0JIj1a, akceIepoMeTp, 0apoMeTp, KoMIiac,
JaTYUK OpUOSIMKEHHUSI, TaTUUK OCBELIECHUS, TATYMK CEPJICUHOrO pUT™Ma";

:KOMILIEKTAIS "KOMIUIEKT aMOYIITIOp, KOMIUIEKT IEPEXOHUKOB,
JIOKyMEHTAIs1, CETEBOM aJlantep, CKpenka st u3BiedeHus ciota SIM-kapThi,
HAyIIHUKH";

:OnomeTpuueckas 3amnuTa "ckaHep Jula, CKaHep paay>KHOH 000JI0YKH
rja3a, CKaHep OTHEYaTKOB MaJbIEBR";

:ocobennoctu "ANT+, Texnonorus Dolby Atmos, kamepa Bixby,
KaMmeparepeBoauuK, cendumoxu, crepeoauHamuku oT AKG, HecheMHbIN
aKKymyJsiTop” .

:SM-G965FZPHSER-DISP rdf:type owl:NamedIndividual , : {ucrueii ;
:pazpemenue :SM-G965FZPHSER-DISP-RAS;
"TEeXHOJIOTHMS_HM3rOTOBJICHUS_dKpaHa "'Super AMOLED";
:3amuTa_skpana "Corning Gorilla Glass";

:IMaroHajgb_dKpaHa 6.2;
'TUTOTHOCTh_ITHUKCENeH 529;
'KOJIMYECTBO_IBETOB_d2Kpana_miH 16 . :SM-
G965FZPHSER-DISP-RAS rdf:type owl:NamedIndividual ;
:paspemieHue _BepTukaib 1920 ;
:paspenierue ropuszontaib 1080 .
:Exynos_9810 rdf:type owl:NamedIndividual , :TTpomueccop ;
:IpOM3BOAUTENL Mpoueccopa "Samsung" ;
:mozenb_nponeccopa "Exynos 9810" ;
:koHurypanus_npoueccopa "4x Custom 2.9 I'T'ny, 4x Cortex-A55 1.9 I'T'"
; “JKOJIMYECTBO sijiep 8 ; :yactota mporieccopa rrif 2.9, 1.9 ;
:rpadudeckuii yckopurens "Mali-G72 MP18" .
:SM-G965FZPHSER-CAM-BACK rdf:type owl:Namedindividual , :Kamepa ;



:KOJINYECTBO OCHOBHBIX Kamep 2 ;

:KOJIMYECTBO METAIUKCEJIe OCHOBHOW Kamepsl 12, 12 ;

:anepTypa_OCHOBHOW Kamepsl 1.5,2.4 ;

:THUIl_BCTIBIIIKA OCHOBHOW _KaMmephbl "cBeTOauOIHAA" ;

‘paspemrenue :SM-G965FZPHSER-DISP-CAM-BACK-RAS-1, :SM
G965FZPHSER-DISP-CAM-BACK-RAS-2, :SM-G965FZPHSER-DISP-CAM-
BACKRAS-3;

:aBTO()OKYyCHPOBKa OCHOBHOW Kamepsbl | ;

'ONTHYECKAsl CTAOMIIM3allisi OCHOBHOWM KaMepshl | ;

'0COOEHHOCTH _OCHOBHOW _KaMephl "'CBEpXOBICTPHIN JaTYUK U300pakeHus,

JIBOMHAs anepTypa oObeKTHBa" .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-1 rdf:type owl:Namedindividual ;

:pazpenieHre BepTukaib 3840 ;

:pa3pelieHue ropu3oHTab 2160 ;

#nonueiil IR HeoOxoaum u3-3a cnen cumBosa /"

<http://myontologies.com/goods#pa3pemienne kaap/cex> 60 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-2 rdf:type owl:NamedIndividual ;

:paspemeHue _BepTukaib 1280 ;

:pa3pelieHrue ropu3oHTab 720 ;

#oonusiid IRI HeoOXoaUM H3-3a crerr cumBosa /"

<http://myontologies.com/goods#pa3zpemenue kaap/cex> 960 .
:SM-G965FZPHSER-DISP-CAM-BACK-RAS-3 rdf:type owl:Namedindividual ;

:pazpenieHre BepTukaib 1920 ;

:pazpemienne ropu3oHTasb 1080 ;

#oonusiid IRI HeoOXxoquM H3-3a crerr cumBosa /"

<http://myontologies.com/goods#pa3zpemienue kaap/cex> 240 .
:SM-G965FZPHSER-CAM-FRONT rdf:type owl:NamedIndividual , :Kamepa ;

:KOJIMYECTBO MeETanuKcesie (PpoHTaIbHONU KaMmephl §;

:KOJIMYECTBO (PpoHTANBHBIX Kamep 1 ; :paspemenue :SM-GI965FZPHSER-

DISP-CAM-FRONT-RAS-1 ; :Hanuuue BCHBIIIKA (PPOHTAIBHON KaMephl

0.

:SM-G965FZPHSER-DISP-CAM-FRONT-RAS-1 rdf:type owl:Namedindividual ,
:Pa3pemenue ;

:pa3pelieHne BepTUkaib 2560 ;

:pa3pelieHne ropu3oHTalb 1440 ;

#nomueiii IRT HeoOxoauMm u3-3a crer| cumBosia /"

<http://myontologies.com/goods#paspemenue kaap/cex> 30 .
:SM-G965FZPHSER-BAT rdf:type owl:NamedIndividual , :Axkkymymsrop ;

#nonueiii IR HeoOxoaum u3-3a cren cumBosa "*"
<http://myontologies.com/goods#emMkocTh akkymyssitopa MA*ua> 3500 ;
:BpeMsi_paboThl_B_pexuMe pasroBopa 25 ;

:Hanmuue OecrpoBOMHON 3apsiaku 1 .



Tenepb OCHOBHBIC JJAHHBIC BHCCCHBI 1 MOKHO ITPOBCPUTH OHTOJIOTHMIO HA HCIIPO

THUBOPCYUYNBOCTD. I[JUI 9TOI'0 H€06X0,[[I/IMO BI)I6paTI> MCXaHH3M BbIBOJA HermiT

Reasoner

[5] (puc. 160) u 3anycTuTh ero (puc. 16B).
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Puc. 16 3anyck mexanu3Ma BbIBOJa B cucTeMe Protégé (a — myHKT MEHIO C
NeWCTBUSIMH BBIBO/IA, O — BEIOpaHHBIN MexaHu3M HermiT, B — KkHOIKa

3amycKa BbIBOJIA).

Wuaukanueil Toro, 4to BBIBOJ 3alyIllIeH B JJAHHOM Ciy4dae OyJeT TO, 4TO
KHOMKa «Start reasoner» CTaHET HEAKTUBHOM, a «Stop reasoner» Ha00OPOT
aktuBHOU. Ecnu B mporecce BbIBOJAa OBLIM HalIEHBI TPOTUBOPEYHS], TO CHCTEMaA
BBIBEJIET COOOIIEeHusT 00 ommOKax ¢ uX oObsACHeHHUEeM (puc. 17a) uim BBIBEIET
coobuieHne 00 ommOke 3amycka BbiBoga (puc. 17B). Ilpu BbIlONHEHHH BCex

MIPUBECHHBIX BBIIIE NEHCTBUIA U PEKOMEH AN OMUOOK OBITh HE JJOJIKHO.



B inconsistent ontology explanation

| isi i i il A 3 N s
@ Your ontology i ncon;lstent which means th;t the OWL reasoner will no e Show regular justifications e All justifications
longer be able to provide any useful information about the ontology.
Show laconic justifications Limit justifications to
You have several options at this point:
I « Click the Explain button to try the Protege explanation facility. Explanation 1 Display laconic explanation
 If you think you know what the problem is, click Cancel o fix tre - — S -
ontology yourselr. Explanation for: owl:Thing SubClassOf awl:Nothing
® Some reasoners come with command line tools that will provide 3HayeHnebanna Range: xsd:integer[>= 0 . <= 50] A
| completz explanations for inconsistent ontologies Banni 3HaueHuebanna 100
Explanaﬁon 2 Display Isconic explanation
Explanation for: owl:Thing SubClassOf owl:Nathing
OK
Explain Cancel iption: sHayennebanna DEEF
v Functional Equivalent To
SubProperty Of
== owl:topDataProperty
Domains (intersection)
@ Bann
Ranges
xsd:integer[>= 0, <= 50]
Disioint With B
Reasoner active but the is i i v Show A

Puc. 17 [Ipumep ommOKu IpH 3aycKe MEXaHU3Ma pacCcykJIeHul (a — cooO1eHne
0
npobJieMax B OHTOJIOTUU C MPEAJIOKEHNEM OOBSICHEHUS; O — OKHO OOBSICHEHHUI; B
— VH

JUKATOP OUTMOOK B JIOTaX CUCTEMBbI)

Takke, ecnmd BHUMATENbHO HM3YYHMTh MPUBEICHHBIN BbIIe (parMeHT ¢
DK3EMIUISIPAMH  OHTOJIOTUM, TO MBI HAMEPEHHO HE 3aJajlid THUM IS TaKHUX
cymHocterr kak «G965FZPHSER-DISP-CAM-BACK-RAS-2». Ecnu npu sToM
YUTATENb BBIMOIHSI BCE PEKOMEHJAIMK U 3aIlOJIHIII 00JIaCTh OMpEeNeIeHUs s
TaKUX OTHOUICHHM KakK «pa3pelieHre TOPU30HTaJby, TO MOXKHO YBUIETh, YTO THUII
Obl1 BeIBeeH aBToMmaruuecku (puc. 18). BriBenmennnie (Inferred) nonstus
OTMEYAIOTCS B cucTteMe Protégé kenThIM LIBETOM.

Hns ynoOGcTBa JnanbHeWIer oO0paOOTKH JOMOJHUM OHTOJIOTHIO HOBBIM
object property: «sBIS€TCA 4YacThiO». ODTO CBOWCTBO SBJSETCS OOpAaTHBIM K
«4acTh», 9YTO HEOOXOJMMO OTMETHTh B ero ommcanuu (puc. 19a). IlponuceiBaTh

€ro0 K CO3JaHHBIM CYIIHOCTAM HCET HCO6XO)II/IMOCTI/I, T.K. OHO 6y,21€T BBIBCACHO

(puc. 196).



B mpomecce stoii paboThl OBUTO cO3/MaHa TepBas BEpPCUS OHTOJOTHUH,
JEKJIapaTUBHO ONMUCHIBAIONIECH MPEIMETHYI0 007acTh «ToBap cMapThoH». B
CICAYyIOIIMX paboTax B OHTOJOTHIO OyayT J00aBJICHBI HOBBIE aKCHOMBI,
BBIPKEHMSI M TIPABUJIA 1T BBIBOJIA OTHOIIIEHU U TIPOBEPKH HETIPOTHBOPEUNBOCTH
b3, a Takke HamucaHbl 3ampochkl I BBIOOpa HMH(POpPMAllMM W3 HEe 10

OIIPpCACIICHHBIM KPHUTCPHUIM.

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsv1.owl]
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PaspeweHne

Active ontology x Entities x Individuals by class x DL Query x OntoGraf x|

Individuals = ® PaspelueHue — http://myontologies.com/goods#Paspe
Annotation properties Datatypes 'Annotations | Usage |

Data properties

Classes  Object properties

Instances

v-® owl:Thin
e @ ® SM-G965F7PHSFR-NISP-CAM-RACK-RAS-1
: ® SM-GIB5F7PHSFR-NDISP-CAM-RACK-RAS-?

7 © Tosap ® S\M-GOR5F7PHSFR-NISP-CAM-RACK-RAS-3
@ CmaptdoH ® SM-G9R5F7PHSFR-NDISP-CAM-FRONT-RAS-
v-® Yactb_toBapa ® SM-G965FZPHSER-DISP-RAS

Reasoner active v Show Inferences

Puc. 18 BoiBenieHHbIE 3K3eMILTSIpHI Y Kilacca «Pa3penienue» B cucreme Protégé

Object property hierarchy: asnaeTca_yac1zl =K e

%e hsseriod =
v -owl:topObjectPropeny Functior Inverse Of

Ralisnsiercs_vacr... Inverse “yacTb

= pa3peLieHue

Individuals: Exynos_9810 TEEE Arifetalicig
¥ X

Exynos_9810 == :
© SM-G965FZPHSER Property assertions: Exynos_9810 NEmE
® SM-G965FZPHSER-BAT Types Object property assertions
® SM-G965FZPHSER-CAM-BACK “Mpoueccop ™ gBnaeTca_yacTbio

® SM-G965FZPHSER-CAM-FRONT

S CQama Indididinal As

SM-G965FZPHSER

Puc. 19 /leMoHCTpaius BIBOJIa B COOTBETCTBUU C onucanueM inverseOf



3apanus
1 JIOOTHUTE CO3AaHHY0 0a3y 3HaHUI MUHUMYM 10 3K3eMIuIIpaMu Jpyrux
cMapT(hOHOB
2 [lo ananoruu, 1ONOJHUTH 0a3y 3HAHUI ISl KATETOPUH «HOYTOYK» U «XO0JIO-

JUJIBHHUK»

Cosnanue defined classes B cuctreme PROTEGE

B aToli paboTe OyayT co3maHbl Kiaccel, oTHoIIeHus «rdfitype» ¢ koTopbiMu
He OyIOyT yKa3blBaTbCsi B SIBHOM BHJE, a OyIOyT CTPOUTHCS aBTOMAaTHYECKH B
npoiiecce BhIBojAa. Takue kiaccel B cucreme Protégé nazpiBatorcsa «Defined
Classes» («oObrunbie» Kiacchl HazbiBatoTcs «Primitive Classes»). s mpumepa
OynyT peanus3oBaHbl cienyromue kiaccel: «HoBeiii cmaptdon», «Kamepodony,
«Urposoit cmapthon», «Cmaptdon st puabMoBy, «CmMapThoH I TOXOJO0BY.
OTO0 MO3BOJIUT 00Pa30BaTh B OHTOJIOTUU T'PYMIbl SK3EMIUIIPOB B COOTBETCTBUM C
3apaHee 3aJaHHbIMU KPHUTEPUSMH, KOTOpble OyAyT HOCTYHHBI AJIA AalbHEHIIEn
00paboTKH.

[lepBoHauasibHO CHOPMHUPYEM KPUTEPHUH, IO KOTOPHIM IK3EMIUISIPHI OYIyT
OTHOCHUTCS K 3asiBJIEHHBIM KJlaccaMm:
1 Hogerit cmaptdon. Beimymien nocie 18 roaa.
2 Kamepodon. Munumym 2 ocHOBHbIE Kamepbl. MUHMMYM 12 Meramnukcenei.
Ects ontuueckas crabunmuzamus. Cwemka Buaeo muHumyMm Ultra HD 4K
60kanap./cex.
3 Urposoii cmaptdon. Ilpomeccop Snapdragon unm Exynos. Munumym 6
anep. Yacrora paborel mporeccopa MuHuMmyM 2.91Tn. OO6bem omepatuBHOU
namMaTu MUHUMYM 610. I'paduueckuii yckoputens Mali unn Adreno.
4 Cwmaptdon mns punsmoB. Urposoit cmapthon. CooTHomeHne ctopoH 21:9.
Pa3zpemenue skpana ot 4K.
5 Cmaprdon st noxono. EMkocte akkymynaropa ot 6000 MA*4. Crenenb

3amuThl Bhie yeMm [P68. 3ammura skpana «Gorilla Glassy. 3ammura kopiyca



«YKpEIUJIEHHBIN KopITycy». MaTepuan Kopityca BKIOYaeT METall.

Jlamee oTiaguM  3ampochl, B  COOTBETCTBHU C KOTOPBIM  OyayT
bopMHpOBAaTBECS  DK3EMIUIAPHI  O003HAYEHHBIX  KJIACCOB. TakWe  3ampochl
dbopmupyeTcsi ¢ ucnosnb3zoBaHueM Manchester Syntax W Ha3bIBaIOTCS B CHCTEME

Protégé «DL Query». [Ins oTaaaKu TaKKMX 3alpOoCOB BhIJICJICHA OT/ICbHAs BKJIa/IKa

(puc. 20).

goods (http://myontologies.com/goods) : [Z:\D\educate\nocobus\OntologyProtege\resources\goodsv1.owl]
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> @ owl:Thing CwmapTchoH B
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(YacTb some (

Executd Add to ontologye

Query results

Instances (1 of 1) il Query for 6

*SM-G965FZPHSER Direct superclasses
Superclasses
Equivalent classes
Direct subclasses
Subclasses
v Instances

Reasoner active v Show Inferences

Puc. 20 Bknaaka «DLQuery» B cucteme Protégé (a — maHenb BKIaJOK C aKTUBHOM
BKiasikoi «DLQuery»; 6 — maHenb BbIOOpA THIA 3alpaIIMBAEMbIX CYLITHOCTEH; B —
I10JIE BBOJIA 3aIpOCa; T — KHOIKA BBIIOJIHEHUS 3aIIpOCca; [T — pe3yJIbTaThl 3a1pOca; €
— KHOTIKa JOOaBJIEHUS 3a1poca B OHTOJIOTHIO)

Jlnst ocBoeHust uHTepeiica BbiOepeM Bee IK3eMIUIphl Kiacca «CMapTdony.
Jns aToro HeoOxoaumo B moJjie BBoaa 3ampoca (puc. 20B) BBECTH 3ampoc
«CMmaptdon», BeIOpaTh OXKUJAEMbId THM pe3yibTaTa — SK3eMIULphl (puc. 200),
3anyctuTh 3amnpoc (puc. 20r). Ilocime 3TOro MOXXHO YBUAETh PE3yibTaThl (puC.

20m).



[lepen HamwcaHnueM  3ampocoB  HEOOXOAMMO  OMPENETUTHCS €
BO3MOXXHBIMH JIJISl HCIIOJIb30BAHMUS KOHCTPYKUUAMU (OOBSICHEHUS OyIyT
MPUBOAUTCS MPUMEHUTETHHO K TUITY BIOMPAEMBIX CYIIHOCTEN — 3K3EMILISP):

1. JIokanbHOE uMs kiacca. [lo3BonsieT BRIOpaTh 3K3eMIUISIPBI TaHHOTO Kiiacca. Kak
SIBHO 3a/IaHHbIE, TaK U BbIBeJeHHbIe. Hanmpumep: «CmapTdon».

2. <JIOKaJIbHOE€ HMs_CBOHCTBa> some <BbIpakeHue>. [lo3BomisieT BmIOpaTh Bce
AK3EMIUISIPBI, I KOTOPBIX 3aJlaH0 KaK MUHUMYM OJIHO OTHOIIEHHE <JIOKaJIb-
HOE MMs_CBOWMCTBa> C CYIIHOCTBIO, TOAXOASAMIEH IO <BbIpakeHUE™>. B kauecTBe
BBIPDAKEHHUSI MOTYT BbICTyHaTh: BiOKeHHbIH «DL Query»; moboe BapuaHT
OrpaHUYEHMI, PACCMOTPEHHBIA paHee Mpu 3aJaHuu oOnactu 3HauveHus data
property. Hanpumep: «roa_sbimycka some xsd:integer»

3. <nokayibHOE MMs_CBOiicTBa> only <BblpaxkeHue™>. Bce 3K3eMIUISpBI, IS KO-
TOPBIX OTCYTCTBYIOT 3a/JIaHHBIC OTHOILUEHUS WM OHM BCE YAOBIIETBOPSIOT BbI-
paxenuto. Harmpumep: «ron_Beimycka only xsd:integer[ >= 18].

4. <nmokanpHOEe MMsI_cBoWcTBa> exactly <komuuectBo>. Bce aKk3eMIUIsAphI, s
KOTOPBIX 33JaHO YKAa3aHHOE KOJIMYECTBO YKa3aHHbIX OTHolIeHWi. Hampumep:
«roj_BbIMycka exactly 1»

5. <mokanbHO€ MMsI_cBoOWcTBa> exactly <kommdyecTBO> <BbIpakeHHe™>. Bce 3k-
3eMILIAPBI, U1 KOTOPBIX 33JaHO YKAa3aHHOE KOJIMYECTBO YKa3aHHBIX OTHOILLEHH,
YIOBJIETBOPSIOIINX BbIpKEHUIO. [Ipy 3TOM MOKET OBITh CKOJBKO YrOJHO TaKHX
K€ OTHOULIEHHWH, HE YAOBJIETBOPSIOIIMX BhIpakeHWI0. Hampumep: «rox_Bbimycka
exactly 1 xsd:integer[ >= 18]»

6. <JIOKaJIbHOE€ MMsI CBOMCTBa> min/max <KOJWYECTBO> [<BbIpakeHUe>|. AHa-
JOru4HO exactly, HO TOKHO ObITh HE MeHee/He OoJiee, YeM yKa3aHHOE KOJIH-
YEeCTBO YKAa3aHHBIX OTHOILLICHUH.

7. <nokanpbHOE€ MM _CcBoMcTBa> value <murepar>. Bce sKk3eMIUIsphl, KOTOpHIC
CBSI3aHbl YKa3aHHBIM OTHOILIEHHEM C YKa3aHHBIM CKaJSIPHBIM 3HAYECHHEM.

8. <eIpaxkeHuel> and/or <BeipaxkeHue2>. [lepecedueHne/o0beIMHEHNE MHOXKECTB
BBIOPAHHBIX JIK3EMIUISIPOB B paMKax BbIpakeHusil u BbipakeHus2. Hampuwmep:

«Qucnnen or I[Ipoueccop»



9. not <selpaxkeHue>. MOXKXHO paccMaTpuBaTh KakK olepauus JOMOJHEHUS Haj
MHO>KECTBOM 3K3EMIUISIPOB, BHIOPAHHBIX B paMKax BbIpaxeHus. Hampumep: «not

Cmaprdon»

OnpenenuBIIMCh ¢ MHOXECTBOM BO3MOXHBIX KOHCTPYKIUMH, COCTaBUM
3anpoc A1 nepporo kiacca «Hobiil cMapTdony». YV 3K3eMIUISIpOB TaKoro Kiacca
HE JOJDKHO OBITh OTHOLIEHWH «TOJ BBINYCKa», CBS3BIBAIOLNIMX HX C YHCIOM
MeHble 18 (a1 ynpouieHus: B IepBOM BapHaHTe 3alpoca PacCMOTPUM TOJl Kak
JIBy3HauHOE 4Kciio). Ho, mpu 3TOM JTOJKHO OBITH XOTh OJTHO TAKOE OTHOILIECHUE
(ecii TakMX OTHOUIEHUH HET, TO HEAOCTATOYHO WH(MOpMAIUU [Js TPUHATHS
pemenusi). Takke  dK3eMIUisip  JobkeH  ObiTh  THnma — «Cmaprdony.
COOTBETCTBEHHO, HEOOXOJMMBIM HaM 3ampoc JOJDKEH OIHUCHIBATHCS KakK
nepeceduenue 3 MHoxkecTB: «Cwmaptdon and (rom Beimycka min 1) and
(rox_seirycka only xsd:integer[>= 18])».

BrimonnuB 3toT 3ampoc Ha BkIanke «DL Query», MOXHO yBHAETbH, YTO
pe3yJbTaTOB HE HailieHO. BBIBOJ OCHOBBIBAETCS HA TEOPUM JECKPUIITHBHBIX
noruk. OmHAKO, 11 IOHMMAaHUs BBIBOJA U JAIBHEHIINX AEHCTBUM, PACCMOTPUM
MPUYUHBI IyCTOTO pe3yJibTaTa B yIPOILIEHHOM BapUaHTE.

B OHTONOTMM OTHOCHUTEIIBHO TOJa BBINIYCKa €CTh KaK MHUHHUMYM
ytBepxaeHus «:SM-G965FZPHSER rdf:type Cmaptdon; :roa_Bbeimycka 18». Jls
TOTO, YTOOBI IK3EMILIAP OBbLT BEIOPAH B pe3yJibTaTax 3arnpoca, He00X0MMO, YTOOBI
OH OTHOCWJICS K KaXJOMy H3 TpPEX MHOXECTB. YUHUTbIBas MPUBEICHHBIC
YTBEPKIAEHUS, MOXKHO CAENaTh BeIBOA, 4TO «:SM-G965FZPHSER» otHOCHUTCS K
kiaccy «Cmaptdon» u «roi Beilycka min 1». Ho, Henmb3s cienath HUKaKue
BBIBOJIBI OTHOCUTENBHO «roji_ Bbimycka only xsd:integer[>= 18]». VY Hac
uHdopmaIms o ToM, 4To cymecTByeT Takoe X(«:SMG965FZPHSER :rox_Breimycka
X»), KOTOPO€ YIOBJIETBOPSIET OrpaHUYeHUsIM (X >= 18), HO U3 3TOr0 HEJb3s
c/ieNiaTh BBIBOJI, YTO JJIsA JIFOOOTO X 3TO OrpaHUYeHuE Bcerna BwinoiHsercs. [lpu
3TOM B pe3ynbTarhl 3ampoca «not (Cmaptdon and (ronx Beimycka min 1) and

(rox_sbintycka only xsd:integer[>= 18]))» paccmaTpuBaemMblii 3K3eMIUIAP TAKKE HE



Bouaer. T.e. mus «rom Beimycka only xsd:integer[>= 18]» mpuMeHHTENIBHO K
JAHHOTO 3K3EeMIUIAPY HE OBLI CliejaH BBIBOJ HHU O JIOXKHOCTH, HU O MCTHHHOCTHU
BbICKa3bIBaHUsl. B »TOM (IIpeamnosnoxkeHue 00 OTKPHITOCTH MHUpPa) COCTOUT elle
OJlHa CYILIECTBEHHAs pa3HuLa ¢ 0a3aMH JaHHBIX.

OgHuM W3 BapUaHTOB PEIICHUS CIIOKHUBIICHCS MpOOJIEeMbl SBISETCS
BHECEHHE B OHTOJIOTHUIO HOBBIX cBeieHHM. Tak, eciu Obl 1711 paccMaTpUBaEMOTO
DK3EMIUISIPA BBIMOJHSIOCH OTPAHMYCHHE «:TOJ_BbITycka exactly 1» (mis
paccMaTpuBaeMOro SK3eMIUIsIpa CYIIECTBYET POBHO OJHO OTHOIICHHE «TOJ
BBIITYCKa»), TO C YYETOM CYIIECTBOBAHHUS IOJXOJAIIETO TI0J KPUTCPUU
OTHOIIEHHUS YK€ MOXHO ObUIO OBl CAENAaTh BBIBOJ O TOM, YTO CYIIECTBYIOT

TOJILKO TaKHue OTHOIICHUS. JTH CBCIACHUA MOI'YT OBITH I[O63BJ'I€HI>I B pa3aciic

«Types» ax3emrisipa ¢ ucnoib3oBanueM Bkiaaaku «Class expression editor»

(puc. 21).
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Puc. 21 Vcnonb3oBanue Bkiaaku «Class expression editor» i qo0aBiIeHHs

nH(popMaIuu 0 K3EMILISIpE

[Tocne oTnaaku 3ampoca HEOOX0AUMO JOOABUTH KJIACC. ITO MOXKHO CJeIaTh

¢ ucnoyib3oBaHueM KHoMkH «Add to ontlogy» Ha Bkiaake «DL Query» (puc. 20e)



WJIM CO3J1aB KJjacc ¥ 3anoyiHuB mojie «Equivalent Toy» B ero onucanuu (puc. 22).
P ACCMOTpPHUM, KaK I[aHHHﬁ KJIaCC OIMUCHIBACTCA B TCKCTC OHTOJIOTHUH.
‘Hoseiii_cmaprdon rdf:type owl:Class ;
owl:equivalentClass [ owl:intersectionOf ( :Cmaprdon
[ rdf:type owl:Restriction ;
owl:onProperty :roa_BeImnycka ;
owl:allVValuesFrom [ rdf:type rdfs:Datatype ; owl.onDatatype
xsd:integer ; owl:withRestrictions ( [ xsd:miniInclusive 18 1) 1] [
rdf:type owl:Restriction ; owl:onProperty :roa_seimycka ;
owl:minCardinality "1""xsd:nonNegativelnteger ] ); rdf.type

owl:Class ]
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Puc. 22 [Ipumep 3anonnenus nois «Equivalent To» B onucanuu kiacca

Kak BuaHo, wucnonw3dyercss oTHomieHne «owl:equivalentTo», kotopoe
MO3BOJIIET CHIEiaTh BBIBOJ, YTO €CIH JK3EMIUIIPHI OTHOCSTCS K «OOBEKTY»
3TOTO OTHOIIICHUS, TO OTHOCATCS M K «CYOBEKTY». A B KauecTBe «0OBEKTa»
BBICTYIIACT IyCTOW y3€lI, SIBJISIOIIMICS MepeceueHrueM 3 IPYruxX KIIacCoB, KaKk
Y TUTAHUPOBAJIOCh N3HAYAIBHO.

JIOTIOJTHUM HaNMCAHHBIN 3anpoc IS paOdoOThI C TOJOM, 3aJIaHHBIM B ITOJTHOM
dbopmare:

Cwmaptdon and (rox_Beimycka min 1) and (roa_seimycka only (xsd:integer[>= 18,



<= 25] or xsd:integer[>= 2018]))
Taxoke cocTaBuM 3ampoc s kiacca «Kamepodony»:
Cmaprdon
and
(gacthb some ( Kamepa and (konm4ecTBO OCHOBHBIX Kamep some xsd:integer[ >= 2
D
and (KOMMYeCTBO MeTanuKceIe OCHOBHOM Kamepsl some xsd:integer[ >= 12 ])
and
(pazpemenue some (Pazpemenue and
((pa3pemienue ropuszoHTalb some xsd:integer[ >=
3840 ]) or (pa3perienne BepTHKAIb SOME
xsd:integer[ >= 3840 ])) and

(pa3pemienue kajnp/cex some xsd:integer[ >= 60 ])

)
)

3aganus
1 CocTraBuTh 3ampockl JIsi ocTaBmuxcs rpynm: «CmapTgoH st GUIBMOBY,
«UrpoBoii cmaptdon», «Cmaprdon mis moxomoB». Cozmarhk defined class s
KQKJIOH.
2 CdopmupoBaTh MUHHUMYM 5 Tpymn (Ha OCHOBAaHMM HMMEH MOAOOPOK Ha
pecypce wuctouHuke) misa kareropuii «HoytOyku» u «XonoaunbHUKW». Jlis
KOKIO0M M3 TPy CHOPMHPOBATH KPUTEPHH BBIOOpA 3K3EMIUIIPOB M CO31aTh

defined class.

Hanucanue 3anpocoB Ha si3bike SPARQL

B mpenpinymeir pabotre ObUTIO MPOU3BENCHO OTHECEHHE DK3EMILUISIPOB K

rpynnaMm 1o ompeneiaeHHbIM kputepusam. s storo ucnosb3oBaiuch defined

classes u s3pik DL Query. JlaHHbIE HWHCTPYMEHTBI CHJIBHO pPaCIIUPSIOT



BO3MOXKHOCTH pacCykJAeHuid B pamkax oHroioruil. Opmako, DL Query
MPUMEHSIETCS UMEHHO B paMKaX PacCyXIACHUNW U UMEET psii HEIOCTATKOB, €CIU
WCIIOJIB30BaTh €ro TOJBKO I MOJYYEHHUS JOCTYNa K SBHO 3aJaHHBIM WM YK€
BBIBEJICHHBIM  CYIIHOCTSIM  OHTOJIOTUM:  MEIJEHHOE  BBIMOJHEHHE  (T.K.
UCIIOJIb3YETCsl JIOTMYECKUN BBIBOJ); HEOOXOJMMOCTh YUUTHIBATH MOBEACHHUE MPU
BBIBOJIC (Hampumep, A00aBJICHUS B OHTOJIOTHIO «exactly» B mponuioi paboThl);
HEBO3MOYKHOCTh OTIMCAaHUS HEKOTOPHIX yCIOBUN (HApuMep, BEIOOP OTHOIIICHUH, a
HE DK3EMILIIPOB; BHIOOp psla XapakTepucTuk cMapTdona). [loaTomy mns Takux
3aga4 ucnonbdyercsa Apyrod s3plk — SPARQL [8]. JlaHHBIM S3BIK MO3BOJIAET
BBIOMpATh U 100aBIIATH CYIIIHOCTH B OHTOJOTHIO, (hopMupoBaTh HOBEIM rpad RDF.
B nanHom pabote OyayT pacCMOTpPEHBI TOJBKO BO3MOXKHOCTH BbIOOpa. SI3bIK
CUHTaKcu4yecku cxoXX ¢ SQL (M He TOJIbKO CHMHTaKCH4YecKu. B yacTHOCTH, OH
TaKK€ OCHOBAH Ha TMPEIINOJIOKEHUU O 3aKPBITOCTH MHUpa, B oTiauuue ot DL
Query), TpUMEHSIEMBbIM JUISI aHAJIOTHMYHBIX 3a/ad B 0azax maHHbIX. [loaTomy (u
notomy 4to SQL nomkxeH OBbITh yXe€ 3HAaKOM OOy4aeMmMbIM) C HUM OyIyT
MPOBOAUTHCS AHAJIOTHUHU.

Jns paborel ¢ SPARQL B cucteme Protégé HeoOX0oAMMO aKTHMBUPOBATH
Bkiagky «Window -> Tabs -> SPARQL Query» (puc. 23). Heobxommmo
nonuMarb, 4To SPARQL u wmexanu3m paccyxiaenuii B Protégé pabGoraror
HE3aBUCUMO U HE BJIMSIOT HA PE3yJIbTAaThl padOThl APYT Apyra. ITO 03HAYAET, YTO
HET BO3MOKHOCTH BBIOpaTh 2K3eMIUIIpHI Kiacca «HoBbIl cMapThoH», KOTOpHIE
SBJISIIOTCS  BbIBEACHHBIMU. [Ipr 3TOM 3TO BO3MOXHO B paMmKax, Hampumep,
oubsmorexu Apache Jena s si3pika Java.

[lepBoHavanbHO BBIOEpEM TiepBBIE 2 cMapTPoOHA W XAPAKTEPUCTUKH HX
KaMmep (KOJIMYECTBO KaMepa; METalMKCeNH; arnepTypa) U pacCMOTPUM Ha IpHUMepe

9TOro0 3a1poca OCHOBHBIC CUHTAKCUYCCKHUC KOHCTPYKIIUU.
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SPARQL query: TEEE

PREFIX rdf: <http:/iwww.w3.0rg/1999/02/22-rdf-syntax-ns#=
PREFIX owl: <http://www.w3.0rg/2002/07/owl#=
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#=
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
SELECT ?subject ?predicate ?object

WHERE { ?subject ?predicate '?object}|

a

subject predicate object o
0C0BEHHOCTU_OCHOBHOI_Kamephbl rdfs:subPropertyOf csoboaHoe
0C0OEHHOCTI_OCHOBHO_Kamepbl rdfitype owl:DatatypeProperty
cBobogHoe rdf-type

owl:DatatypeProperty
"1618122867" " <http:/www.w3.0rg/2001/XML
37228bc9_760d_494c_8f31_8588dc08ead6

©19dab98_a754_4c83_bb50_7538f8495dff hashCode
e19da698_a754 4c83_bb50_7538f8495dff sourceOntology

Execute B

To use the reasoner click Ressoner > Start reasoner ¥ Show Inferences 4}

Puc. 23 Bxmagka «SPARQL Query» B cucreme Protégé (a — mone BBoaa

3ampoca; 0 — pe3yJabTaThl 3alpoca; B — KHOIKA BBHITIOJTHEHUS

3ampoca)

#CHavana npuBOAUTCS OJIOK CTaHAAPTHBIX NMPE(UKCOB AJIs TOTO, YTOOBI HE
3aMUChIBaTh TPOMO3JIKUE UACHTH(PUKATOPHI B paMKaX OCHOBHOW YacCTH 3aIpoca
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
#Taxxke HeoOXoIUMO J00aBUTH TMpedUKC ISl CO3JaHHON OHTOJIOTHH (€€
uneHTudukaTop o6epercs ¢ Bkianku «Active Ontology»)
PREFIX : <http://myontologies.com/goods#>
#I1ocne mpedukcos unet kouctpykuss SELECT {nmepemennsie}, KoTopast
OTHCHIBACT 4TO OyAeT BHIOPAHO B Ka4E€CTBE pe3ysIbTaTa 3ampoca
#Bce mepeMeHHbIe HAUUHAIOTCA C «7» U MIEPEUUCTISIOTCS Yepe3 mpooe

SELECT ?cmaptdon ?kamepa_4ucio 7kamepa MII 7kaMmepa_arn



#]lanee uaer konctpykuuss WHERE { {Tpoiiku} }. Tpoiiku 3anuchiBaroTCs
aHaJIOTUYHO cuHTaKcucy Turtle, 4To MO3BOJISET TaK)KE UCIIONB30BATh PA3ICIUTEIH
LDy <GPy M.

WHERE {

#BMECTO  OTHENBHBIX CYIIHOCTEM MOTYT CTaBUTCS IEPEMEHHBIE,
HaunHaonmecs ¢ «?». Ha HUX MOryT HaKIaIbIBaThCS YCJIOBUS, OHHM MOTYT
BBIOMpATHCS B paMKax crrcka nosieid B « SELECT».

?cMapTdOH yacTh 7Kamepa .

?xamepa rdf:type :Kamepa ;

:KOJINYECTBO OCHOBHBIX Kamep 7Kamepa_Yucio ;
:KOJIMYECTBO METANMUKCENIE OCHOBHOW KaMephl 7KaMepa M ;
:ariepTypa_OCHOBHOM KaMmephbl 7Kamepa am }

#Jlanee wuaer koHcTpykiuss ORDER BY, mno3Bosstomas 3a1ath
COPTHPOBKY pe3yJIbTaTOB

ORDER BY DESC(?kamepa_ar)

#Jlanee wuper koHctpykuuss LIMIT, OFFSET mno3Bonstomas 3a1ath
KOJIMYECTBO MPOMYCKAEMbIX 3alUCeN U KOJMYECTBO BHIOUPAEMBIX

LIMIT 2 OFFSET O

Kak BuaHo, cTpykTypa 3ampoca cxoxa ¢ s3pikoM SQL (B ToM wyucie

noctynHbel KoHCTpykmn GROUP BY, HAVING), onnako conepxumoe OJ0KOB
paznuyaetcs. OcHoBHas yacth — WHERE, pa36epem moapoOHee ee BIIOKEHHbBIE
KOHCTPYKIIMH, KOTOpbIe OYAYT UCIOJb30BATHCS B paMKaX paOOThI:
1. Tpoiika «cyOBeKT nmpenukat 00bekT». Ha MecTe KaK0ro U3 3JIEMEHTOB TPOUKHU
MOXET CTOSTh KOHKpeTHBIM IRI wnm nurepan wnm nepemenHas. llo3Bonsier
BBIOpaTh BCE TPOWKU OHTOJOTUM, TMOAXOAAIINE O] 3aJaHHYI0 (3aJaHHas TpouKa
UCIIOJIb3yeTCsl Kak Macka). [Ipu BeIOOpe: Ha MecTe MEePEeMEHHBIX B 3aJaHHOU
TPOMKE MOXKET CTOATh JI00as CYIIHOCTh B BBIOMPAEMOM TPOWMKE; JUTEPAIBI
JIOJDKHBI COBMAAATh M0 3HAYEHUI0, TUMY, s13bIKY; IRI HAa cOOTBETCTBYIOIIUX MeCTax
JIOJ>KHBI COBIA/IATh.

2. Paznenurenu «.» MeXIy TPOMKaMU MOXKHO MHTEPIIPETUPOBATH KaK JE€KAPTOBOTO



IPOU3BEJAEHUE, HO C YYETOM PABEHCTBA COOTBETCTBYIOLIUX IEPEMEHHBIX.
Hanpumep, «?cmaptdoH :KOA_NPOU3BOAMTENS ?KOA» TMO3BOJSIET BBHIOpAaTh BCE
TPOWMKHU, B KOTOPBIX MPHUCYTCTBYET OTHOUIEHUE «KOJ Mpou3BoAMTENs». Eciu B
OHTOJIOTUU 2 cMapTdoHA M TOJIBKO y OAHOTO W3 HHUX €CTh 3TO OTHOIICHHE, TO
Oynet BeiOpaHa 1 Tpouka.

«?cMmapTdoH :¥acTh ?4acThb» IMO3BOJIAET BHIOpATh BCE TPOWKH, B KOTOPBIX IMPH-
CYTCTBYET OTHOIICHUE «4acTb». Eciau B oHTONOTMH 2 cMapThoHa U Y KaXkKIO0TO U3
HUX 10 5 yacrtei, To Oynet BeiOpano 10 Tpoek.

Ecnu  ymnpolileHHO paccMOTpeTh MOPSI0K BbIOOpa B paMmkax «?cMapTdoH
:KOJI_TMpOu3BOAUTENST ?7K0A . ?cMapToH :4yacTh ?74acTb», TO OyAeT CHaudala
BbIOpaHa 1 3ammck mo mepBod Tpoiike, 10 3ammceit mo BTopoil. [lamee Oyner
chopmupoBano 10 3ammcedl kKak BCe BapUaHThl COBMEIICHUIN JaHHBIX 3alUCEH.
[Tocne yero OyayT yaaieHsl 5 3amucel, r7i€ B paMKax OJHOUMEHHBIX MTEPEMEHHBIX
«cMapT(oH» HE COBMAIAIOT 3HAYCHMUSI.

3. B paMkax Tpoek Takke MOTYT MCIOJIb30BaThCS IYCThIE Y3JIbl, ONMUCHIBAEMBIE
aHasoruyHo cunrtakcucy Turtle ¢ ucnonszoBanueM «[]».

4. OPTIONAL { {BnoxenHas udactb where} }. Ilo3BoyigeT 3a7aTh BJIOXKEHHBIN
3aMmpoc, KOTOPBIM OyJeT MCHOJIb30BaH TOJBKO TMPU HAJUYHH PE3yJIbTaTOB.
Hampumep, «?cmaprdon :kox mpousBoautenss ?Kon . ?cMapTdOH :4acTh 74acThby
BbIOepeT 10 3amuceid, ecinu B OHTOJIOTMM OyaeT 2 cMmapTdoHa U S5 dHacTell y
kaxaoro. Ho, ecnu Oymer 2 cmaprdona m 0 yacteid y Kaxaoro, TO HHKaAKHX
pe3yabTatoB BeIOpaHo He OyaeT. Ilpu 3tom «?cMmapTdoH KO IPOU3BOIUTENS
?7xon OPTIONAL { ?cmaptdon :yacte ?4acTh }» BbiOepeT Takxke 10 3amuceii B
MepBOM cllydae, HO 2 3amucu BO BTopoM (uyactb B pamkax OPTIONAL
YUYUTBIBATHCS HE OyIeT).

5. FILTER({ycnoBue}). Ilo3BossieT OCTaBUTh B paMKax BBIOpAHHBIX 3amuCei
TOJIBKO Te€, KOTOpble TOAXOAAT TmojJ ycioBue. Hampumep, «?cmaptdon
:;ron_Bbinycka ?roa FILTER(?roxg > 18)» mo3BossieT BbIOpaTh TOJIBKO T€ pe-
3yJIbTaThl, T/I€ TOJI BBITTyCKa Mo37Hee 18 (CTOUT yuuThiBaTh, 4YTO €Clid y cMapTdoHa

2 TaKuX OTHOILICHUS W Yy OJHOTO 3HaueHue Oojblie 18, a y Apyroro mMeHsblie, TO



cam cmaptoH Bce paBHO OyneT BhIOpaH, T.K. OJIHA W3 3alMHUCEH C HUM OyjaeT
noaxoauth nox ycioBusi). T.k. FILTER He sBnsieTcs Tpoiko#, TO Mociie HEro HET
HEOOXOJMMOCTHA MCHOJB30BaTh pasfenuTeNd. TakuxX KOHCTPYKIHMH B 3ampoce
MOXET ObITh MHOXecTBO. B pamkax ycnoBuii FILTER MoryT ucnosib30BaThCs
onepanuu: &&, ||, <, >, <=, >=, =, |=. Takke MOTYT UCIOJIb30BaThCs BCTPOCHHbIC
dbyHKIIUU, HanIpuMep, regex, isLiteral (cucok BceX QPyHKIMM 37€Ch MTPUBOAUTHCS
He OyJIeT ¥ MOXKET OBITh HalJIeH B JJOKyMEHTAITUH ).

6. FILTER EXISTS { { Bnoxennas yacts where} }, FILTER NOT EXISTS { {
BioxeHHas yacth where} }. Cnennanbnbie Buapl FILTER, koTopsie ocTaBistor

3aMKCH, 7151 KOTOPBIX BJIOKEHHBIN 3aIPOC BEPHYJI/HE BEPHYJI PE3YJIbTATHI.

3Hasi OCHOBHBIE KOHCTPYKIIUM, COCTAaBHM CIICIYIOIIUM 3ampoc: BBIOOP
undpopmaruu  (MACHTUPUKATOP,  KOJ  MPOU3BOAMUTENSA,  KOHUryparus
MPOIIECCOPA, EMKOCTh aKKyMYJISITOpPA, KOJHMYECTBO METANMKCEIEd OCHOBHOMN
KaMmephbl, MaroHaidb dKpaHa) o Bcex cMmaptdonax He ctapee 2018 roma ¢ «Super
AMOLED» 3kpaHoMm.

Heo6xo1uMo y4uThIBaTh, YTO YacTh MH(OpPMAIIMU MOXET OTCYTCTBOBATh,
HO TIpU D3TOM pe3yibTaT BCE PABHO JOJDKEH OBITh TMPEACTaBICH, 3HAYUT
HE0OXOIMMO HCIONIb30BaTh MHOkeCTBO KOHCTpyKumii OPTIONAL. YcnoBus Ha
rol M DOKpaH SBISIOTCS 00s3aTEIbHBIMU M CYIIHOCTH, HE HWMEIOIIUE 3TOU
uH(dOpMaIK, HE JOJKHBI BBIOUPAThCS. Y CIIOBUE HA DKPaH HAKJIAIbIBACTCSA Yepe3
MEXaHM3M TpPOEK. YCJIOBHE€ Ha TOJ JOMKHO YYUTHIBATh, YTO MOTJIO OBITh
nepensaaHue cMapToHa M HECKOJbKO TaKUX OTHOIICHUH. 3HAYUT HEOOXOIUMO
WM paboTaTh ¢ MUHUMAJIBHBIM TOJIOM WJIU MCTHOJb30BaTh KOHCTpYKIuio FILTER
NOT EXISTS.

SELECT ?cmaptdon ?kon ?koHpurypamus ?1uaroHaib ?eMKOCTh ?MIT

WHERE {

#C TIOMOIIIBIO ITYCTOTO y3J1a OMPEIEIIsieM YCIOBHE, UTO BEIOMPAEMBbIil

UAeHTUHUKATOP NODKEH ObITh "CMapTOoH" MM ero MoaKIacce

?cmaprdon rdfitype [ rdfs:subClassOf* :Cmaptdon | .



#ycIlioBHE, UTO CBS3b ''TOJI BhIITyCKa" JIOJKHA CYIIECTBOBATh. Peain3oBaHo
BJIO’KEHHBIM YCIIOBHUEM, YTOOBI B CITy4ae HECKOJIBKUX T'0/I0B HE BHIOPAIOCH
HECKOJIbKO 3aIucei

FILTER EXISTS {?cmapTdon :roa_BblTycka ?roi;}

#ycCJOoBHE Ha "HOBU3HY" I0Jia BBIITyCKA

FILTER NOT EXISTS {?cmaptdon :roa_ssinycka ?roa2 FILTER(?roa2
<18 (?roa2 > 1000 && ?roa2 < 2018))}

#cuutaem, 4yTo JUCIUiel oauH. [ HeCKOJIbKUX BblOepeTcs nHpopmaius
TOJIBKO O TOXOISAIITIX

?cmapTdoH :yacte ?auctuieit . ?aucruiei rdf:type :Jucnueii .

#ycJ0BUE Ha TEXHOJIOTHIO U3TOTOBJICHUS DKpaHa

?AUCIIIEN :TEXHOJIOTUS_M3TOTOBIICHUS SKpaHa
?Texnonorusi FILTER (regex(?Texnomnorus, "super amoled",

")

#nonoyHUTENbHAs BbIOMpaemMas nHpopManus (Mpy HAJTUYWHN )

OPTIONAL {?cmaptdon :koa_mnpous3BoauTens 7Ko1}

OPTIONAL {?cmaptdon :yacts ?miporr . ?mporir rdf:type :Ilporeccop .
mporr :KoHurypamus_mporeccopa ?KoHdurypanms

OPTIONAL {?nucrne# :quaronaigb 5KpaHa ?1uaroHab

OPTIONAL {?cmaptdoHn :yactb ?akkyM . ?akkyM rdf:itype :AKKymyssiTop .
?akkyMm <http://myontologies.com/goods#eMKoCcTh akKymymsiTopa MA*q>
?emkocTh } OPTIONAL {?cMaptdon :uacth ?7xamepa . 7kamepa rdf:type :Kamepa .

?7KaMepa :KOJMYECTBO MeranuKcesiel OCHOBHOW KaMmephl ?mm | }

3aganus
CdopmupoBaTh 3arpocChl:
1 BEIOOp Bcex cMapThoHOB U uHOOpMAIMM O HUX (aHAJTOTUYHOU
OMHUCHhIBAEMOM B paboTe) ¢ akKymyJisTopoM He MeHee 500 MA*y
2 BBIOOp BCEX BapHAHTOB OJIOKOB KaMmep CMapTPOHOB ¢ UX HHPOpMAIHEH

(amepTypa, KOJMYECTBO Kamep, MPOU3BOAUTENb, METalNuKCeIu, pa3pelieHue



BHUICOCHEMKH )

3 BBIOOp BCEX BApHUAHTOB MOJYJIEH 3KpaHOB ¢ MX WH(popMmaimen (auaroHaib,
paspelnieHue, MIOTHOCTh MUKCENIeH, TEXHOIOTHS U3TOTOBJICHUS IKpaHa)

4 BbI0OD mepBbIX 10 HOYTOYKOB € UX XapaKTepPUCTUKAMH: KOHPUTYpaLus Mpo-
1eccopa, TaKTOBas 4YacTOTa, JUAroHallb HKpaHa, pa3pellieHre SKpaHa, pa3Mep
ONEPAaTUBHOM MaMsTH, pa3Mep HocHUTellds HWHPOpMALMM, TUI HOCUTENsT HUHQOP-

Manuu, CIiIMCOK pa3beMOB

Hanmcanue npaBui ¢ ucnosb3oBaHueM sisbika SWRL

B pamkax nocnegHeil paboTel HEOOXOIUMO CHPOPMUPOBATH B OHTOJOTUU
npaBuia, KOTOpPbIE TMO3BOJIST, YUWUTHIBass OCOOEHHOCTH MPEAMETHOM 00JacTH,
dbopMupoBaTh BBIBEJACHHBIE OTHOIIEHUS. [[7s mpuMepa paccMOTpUM MPaBUIIO,
KoTopoe OyJeT oTMeuaTb CBEJACHUS 00 akKymyJsarope cMapTdoHa Kak
COMHHUTEJIbHBIE, €CJIH 3asBJIICHHOE BpeMs pabOThl B peKMME Pa3roBOpa MPEBHIIIACT
«EMKOCTb akKymyJsitopa / 250».

SWRL [9, 10] mo3BossieT COCTABIATh MPaBUja, SBIISIOMIMECS UMILUTUKAIIUCH
MEXIY MPEANOChUIKON U cieAcTBUEM. [locnme 3amycka MexaHu3Ma pacCyKIACHUM
OHTOJIOTHSI OyJIeT W3MEHAThCA B COOTBETCTBUM C JTUMU MpaBUIAMHU.
[IpeanocbuikaMu U CICCTBUSIMHU SIBIISIFOTCS] BRIPAXKEHUSI HA OCHOBE MIPEIUKATOB (B
TOM WYHCJIE CO3JIaHHBIX B paMKax OHTOJoTuil). PaccMoTpum cHUHTakcuC Ha
puMepax:

1 Cmaprdon(?x). O3naugaer ?7x rdf:itype :Cmaptdos (?x aHasorudex
nepeMeHHbIM B si3bike SPARQL)

2 gacTh(?x, ?p) — 03HayaeT ?X :4yacth ?p. Takum 0Opa3oM MOKHO 3aIMCaTh
npeauKaT Ha OCHOBaHUU J11000r0 co3aaHHoro data uimum object property.

3 Cwmaptdon(?x) » gyacts(?x, 7p). onepanus «and» 3aMUCHIBACTCS KaK «”».

4 Cmaptdon(?x) » gyacts(?x, 7p) -> sBisieTcss_dactbio(?p, 7x). Oneparius um-
TJTUKAIIUHU 3alUChIBACTCS KaK «->«. J[aHHOEe MpaBWIo ONPeIeIIsIeT aKCUOMY O TOM,

YTO €CIU ?X SBJISIETCS CMapT(POHOM U COJIEPIKUT YaCTh 7P, TO TAKKE MOKHO



CKa3aTh, 4TO ?p sBIsAETCS yacThio ?X. [lomobHoe mpaBuiio reHepupyercs
aBTOMATUYECKU B COOTBETCTBHH ¢ ToJieM «inverseOf», KOTopoe MbI YKa3bIBaJIU B

MPOLLUIBIX paboTax.

N3 BCTPOCHHBIX MIPEIUKATOB [9] oyayT HEO0OXOIUMBI:
swrlb:lessThanOrEqual(?x, ?y) (?x menble uiu paBHo ?y); swrlb:lessThan(?x, ?y)
(?x ctporo mensbie ?y); swrlb:greaterThanOrEqual(?x, ?y) (?x GoJbiiie uiu paBHO
?y; swrlb:greaterThan(?x, ?y) (?x ctporo 6omnbiie ?y); swrlb:divide(?x, ?y, ?z) (B
7X pe3yJbTat onepanuu ?y/?z).

JUis OTHajKM YCIOBHBIX YacTed MPaBHUJI MOXKET HCIOJB30BaThCSA SI3BIK
SQWRL [11]. B pamkax Hero OyaeT HCIOJB30BAaThCSA TOJBKO IMpEaUKaT
sgwrl:select(?x, ?y, ?z, ). OH mnoO3BOJAET OTOOPA3UTh IIOJH30BATEIIO BCE
MEePEUUCIICHHBIE CYITHOCTH, JIJIsl KOTOPHIX aKTUBUPOBAIUCH MPEANOCHUIKU. Takum
o0pa3oM MOHO Mpeodpa3oBaTh MPABUIIO B aHAJIOT 3alpoca U MPOBEPUTH, YTO OHO
MIPUMEHSETCS JUTsI 3aTUTAHUPOBAHHBIX CYIITHOCTEH.

Chopmupyem SQWRL mpaBuno mno 3agaHHbIM B pabOTe KPUTEPUSIM:
«Axkymynsatop(?a) ~  eMKOCTb_akkymyistop MA u(?a, ?v) 7~  Bpe-
Ms_paboTel B _pexkume pasroBopa(?a, ?t) ~ swrlb:divide(?tr, ?v, 250) ~*
swrlb:greaterThan(?t, ?tr) -> sqwrl:select(?a, ?t, ?tr)» MIMeHHO Takue 3amucH O
aKKyMyJsiTOpax OyAyT OTMEUYaTbCs COMHUTEIbHBIMA. YUTOOBI MPOBEPHUTH
KOPPEKTHOCTh YCJIOBUH JaHHOTO TMpaBWia CJIEAyeT pPAcCMOTPETh JUISl KaKHUX
aKKyMYJISITOPOB 3TO MpaBuio Oyner cpalarbiBaTh (BbIOpaTh HACHTU(PUKATOP
aKKyMYJISITOpA, 3asIBJICHHOE BpeMs paOdO0ThI U BBIUMCIEHHOE BpEMsI paboThl).

Jst noctyma k SQWRL Heobxoaumo akTuBHUpoBaTh BKIAIKy « Window ->
Tabs > SQWRL Tab» (puc. 24). Jlanee HeoOXoauMo co3aaTh IpaBuiio (puc. 240)
U BBECTH ero Tejo (puc. 258). Jlanee HEOOXOIUMO BBIICIUTH MPABUIIO M HAXKATh
KHOTIKY 3amycka (puc. 24a, puc. 24B). Ilocne sToro pesynbrar pabOThl MOXKHO

YBUJIETh Ha BKJIaJIKE, COOTBETCTBYIOIIECH MMEHHU MpaBuiia (puc. 25r1).
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SQWRL Queries |OWL 2 RL | 3 |

The SWRLAPI supports an OWL profile called OWL 2 RL and uses an OWL 2 RL-based reasoner to perform querying.
See the 'OWL 2 RL' subtab for more information on this reasoner.

Executing queries in this tab does not modify the ontology.
Using Drools for query execution.

See the S3 tab to review results of the SQWRL query.
The query took 310 milliseconds. 1 row was returned.

To use the click R: > Start ¥ Show

Puc. 24 Bxnaaka SQWRL B cucteme Protége (a — criucok co3gaHHBIX paBuil; O —
KHOTIKU CO3/IaHUSI HOBOT'O MPaBUjia U PEIaKTUPOBAHUS BBIICIICHHOTO; B — KHOIIKA
3aImycKa BRIOpaHHOTO MpaBHJIIa)

YOenuBiInch B KOPPEKTHOCTU YCIOBHOW YacTH MPaBUia, MOKHO TIEPEHECTH
ero B ciucok SWRL mpasun (Window -> Tabs -> SWRL Tab) u u3MeHuThH €ro
3akmoueHue. Ha panHoOM BkIagke yxke oroOpaxkarorcs Bce SQWRL mpasuia,
OJIHAKO OHU OTMEYEHBbl KaK HEaKTUBHbIE. MOXXHO WM U3MEHUTH MPaBWIO U
OTMETUTH €r0 aKTUBHBIM WJIM CO3/aTh HOBOE. Y CJOBHAs YacTh MpPaBUJIa OCTAETCS

npexxHe, a 3akimoueHueM Oyner sBhsATbes «CoMHuTenbHO(?a)»  (Takke

HEO0OXOJIMMO CO3/1aTh COOTBETCTBYIOIIUM Ki1acc).



File

Name _

[s3 7 rch...
Comment

bLag!

Active| Status
|ok

I

x
E_=
[ o

S1 KKyMynATop(?a) * eMKoCTb_akkymynAatop_MA_u(?a, ?v) * Bpems_paboTbl_B_pexume_pasrosopa(?a, ?t) #
swrib-divide(2tr, v, 250) * swrib-greater | han(t, 2tr) -> sqwrl:select(?a, tr, V)
B

Cancel Ok Delele

SQWRL Queries | OWL 2 RL | S3 |

a tr v
‘SM-G965FZPHSER-BAT 14 3500

r

A
Save as CSV... Rerun Close

To use the click > Start v/ Show O]

Puc. 25 Bxknaaka SQWRL B cucreme Protégé (a — okHO pejakTHpoBaHUs IPaBUIIa;
0 — UM IpaBUJIa; B — TEJO MPaBUia; T — PE3yabTaThl BBIIIOJIHEHUS MTpaBUIIa; 1T —
KHOIIKA Mepe3anycka npaBuiia)

Teneppr HEOOXOIWMO 3aIyCTUTh TMPABUIIO, TMPEABAPHUTEIHLHO 3arpy3uB

MIOHATHS U3 OHTOJIOTHH (pHC. 260, pHc. 26B).

a Name Rule Comment
v S1 AKkymynaTop(?a) * eMKocTb akkymynatop MA y(?a. ?v) * Bpema pabo...
S3 AkkvmynaTop(?a) * emKocTe akkymynatop MA u4(?a. 2v) * Bpema pabo...
New

o e
\Control |Rules | Asserted Axioms | Inferred Axioms | OWL 2 RL |

Number of OWL individual declarations exported to rule engine: 11

Number of OWL object property declarations exported to rule engine: 4

Number of OWL data property declarations exported to rule engine: 57

Total number of OWL axioms exported to rule engine: 248

The transfer took 47 millisecond|(s).

Press the 'Run Drools' button to run the rule engine.

Successful execution of rule engine.

Number of inferred axioms: 1

The process took 48 millisecond(s).

Look at the 'Inferred Axioms' tab toosee the inferred axioms. ¥ r

OWL+SWRL->Dr... Run Drools Drools->OWL
Puc. 26 Bknaaka SWRL B cucreme Protégé (a — akTHBHOCTH IpaBuJia; 6 — KHOIKA
3arpy3KH MOHATHN/aKCUOM M3 OHTOJIOTUH U CIIMCKA MPaBUJI; B — 3aITyCK BBIBOJA HA

OCHOBC ITpaBWJI; I' — BHECCCHUC BbIBCICHHLIX TIOHSATHUH B OHTOJIOTHUIO, I — CITHCOK



BBIBE/ICHHBIX MMOHATHII; € — HACTPOUKHU BBIBOJIA)

[Tociie 3TOrO0 MOXKHO O3HAKOMHUTHCS C BBIBEJCHHBIMH aKCHOMaMHu (pHcC.
26.1). B cimygae HacTpoek mo ymoidaHuio ux oyzaet 6omibiie 100. D10 cBsi3aHO C
TEM, YTO BBINMOJHACTCA MHOXCECTBO CTaHJAPTHBIX MpaBWiI (HaIpUMED,
dbopMUpOBaHUE HOBBIX OTHOIICHUH B COOTBETCTBUHU C omucaHuem «inverseOf»).
Jns Hamero mpumepa 31o Heobsi3atenbHo. [loaTomy MokHO Ha BkIajgke «OWL 2
RL -> OWL2RL Control» BbIKITIOUUTE BCE TAOJIMIIBI CTaHAAPTHBIX MpaBui. [locnie
ATOTO B BBIBEJACHHBIX AKCHOMaX OCTAaHYTCS TOJBKO AKCHOMBI, IOJYYCHHBIC C

HCIIOJIb30BAHUCM CO3JaHHOI'O ITpaBuJIa.

3aganus
1 ChopmupoBaTh MHUHUMYM S5 TpaBWi, BBISIBISIIOIIME COMHUTEIbHBIE
OMMCAHMS PA3ITUYHBIX XapAKTEPUCTHK.
2 CdopmupoBaTh MpaBWIO, KOTOPOE B  3aBHCHMOCTH OT €MKOCTHU
aKKyMYJISITOpa, TAaKTOBOW YAacCTOTHI IPOLECCOPA, PA3PELICHHS 3KpaHa U €ro
JyaroHanu oynet GopMHpOBaTh IPUMEPHOE BpEMsI aBTOHOMHOM paOOThl HOYTOyKa

B peXXHMax: Urpa, pabora, 0>ku1aHue.

JlabGopaTopHbie padoThI 6.

PazpaboTka yueOHOM SKCIIEPTHON CUCTEMBI.

Bonpocs! (koMneTeHINH, HABBIKHU) AJ151 OCBOCHUA:
7. I3yunTh mpUMEpPBl OCTPOEHUS IKCIIEPTHBIX CUCTEM.
8. Hayuuthcs co3naBath U peaktupoBath 0a3y 3Hanuit JC.

9. Hayunthcst peann30BbIBaTh U TECTUPOBATh 0a3y 3HAHUM.

Teoperuyeckasi 4acThb
DkenéprHas cucréma (DC, aHri. expert system) — KoOMIbIOTEpHas CHCcTEMa,
CIIOCOOHAsT YaCTUYHO 3aMEHUTh  CICIMAMCTa-dKCIepTa B pa3pelleHuu

npobnemuoit  cutyanmuu. CoBpemennble OJC  Hadamu  pa3padaThIBaThCS



WCCJIEIOBATENSIMH HMCKYCCTBEHHOTo WHTemiekTa B 1970-x romax, a B 1980-x
MOJYYUIIM KOMMEPYECKOe TMOJKperuieHue. [IpeaecTBeHHMKaMu HSKCIEPTHBIX
cucteM Obltu mpemioxkensl B 1832 romy C. H. KopcakoBbIM, cO31aBIIMM
MEXaHUYECKHUE YCTPOWCTBA, TaK HA3bIBAEMBIE «UHTEIUICKTYaJbHBIC MAITHHBD,
MO3BOJISIBIIME HAXOJUTh PEIICHHUs MO 3aJaHHBIM YCIOBUSIM, HAlpUMED,
ONpeeNsITh HauboJiee MOAXOMAIIME JieKapcTBa MO HAOMIOaeMbIM y TaIMeHTa
CUMIITOMaM 3a00JICBaHUsI.

B wundopmatuke sKCHIEpTHBIE CUCTEMbl PACCMATPUBAIOTCS COBMECTHO C
0azamu 3HaHuil (0a3a 3Hanmii (B3; anrn. knowledge base) B unpopmaruke u
MCCJIEIOBAHUSIX MCKYCCTBEHHOTO MHTEIUIEKTAa — 3TO 0c000ro poja 0a3za JaHHBIX,
paspaboTtaHHas Uil ONEPUpPOBaHUA 3HaHMSIMHU. ba3za 3HaHUN  COJEPKUT
CTPYKTYPUPOBAHHYIO UH(POPMAIUIO, TOKPHIBAIOIIYIO HEKOTOPYIO 00J1aCTh 3HAHUH,
JUISL UCTIOJNB30BaHUS KHOEPHETUYECKUM YCTPONUCTBOM (MM YEJTOBEKOM) C
KOHKpeTHON 1enbto. CoBpeMeHHble 0a3bl 3HaHUM paboOTalOT COBMECTHO C
CUCTeMaMHu TIOMCKa WHGOpPMaAllUM, HUMEIOT KJIACCU(UKAIMOHHYIO CTPYKTYpY
(xnaccudukanus (knaccuduirpoBanue) (0T aat. classis — paspsn u nar. facere
— JIeNlaTh) — OCOOBIM cilydall TPUMEHEHHS! JIOTHYECKOW oOrepanuu JejeHUs
o0beMa MOHATHSI, TPEICTABIAIONIMI COO0N HEKOTOPYIO COBOKYIMHOCTH JEICHHM
(IemeHue HEKOTOPOTO Kiacca Ha BHJBI, JCJICHHE STUX BUIOB U T.A.) U dopmar
MpeACTaBICHUs] 3HAHUN (TIpeJCTaBJIECHWE 3HAHUW — BOIPOC, BO3HUKAIOIIUNA B
uHpOpMaTHKE — C TMOJ0OPOM TMPEJCTABICHUS KOHKPETHBIX U O0OOMIEHHBIX
3HAHW, CBeJIeHUH U (AaKTOB JJI1 HAKOIUIEHUs U 00paboTku uHpopmaiuu B OBM.
['maBHas 3agaya B MCKyccTBeHHOM uHTeiiekte (M) — HayduThCs XpaHUTH
3HAHMS TaKUM 00pa30oM, 4TOOBI TPOTPAMMBbI MOTJIH OCMBICIICHHO 00padaThIBaTh MX
U JJOCTUTHYTh TEM MO100HMS YeJI0BEUECKOTO HHTEIUICKTA).

[TonHoneHHBIE 0a3bl 3HAHUUW conepkaT B cebe He TOJBKO (PaKTUYECKYIO
uHopMaIMio, HO W TpaBWIa BBIBOJAA, JIOMYCKAIOIMIME AaBTOMATHYECKUE
YMO3aKJIIOUECHHSI O BHOBb BBOJAUMBIX (PakTax M, Kak CIEJICTBHE, OCMBICIECHHYIO
o0pabotky wuHpopmanmu. OO6macth Hayk 00 WMCKYCCTBEHHOM HHTEIJICKTE,

n3ydaromias 0a3pl 3HAHMH WU METObI pa6OTBI CO 3HaHUsMH, HA3BIBACTCA



WH)KEHEpUEW 3HaHWW) KaK MOJENHU TOBEJECHHS SKCIEPTOB B OINPE/IeCHHON
00JIaCTH 3HAHWU C WCIIOJIB30BAHUEM TMPOIEAYP JIOTHYECKOTO BHIBOJIA W MPUHATUS
pereHuii, a 6a3pl 3HAHUM — KaK COBOKYITHOCTH (PAKTOB M IMPaBUJI JIOTUYECKOTO
BBIBO/IA B BRIOPAHHOW MPEMETHOW 00JIaCTH ACITEIBPHOCTHA. B MHCTpyMEHTaIbHYO
CUCTEMY BXOJST MOMHMO OIMCAHHOM BBINIE€ SKCHEPTHON OOOJIOYKU IMporpamma-
penakTop 0a3 3HAaHUN U MPOTrpaMMa JJOTUYECKOTO BBIBOJIA.

Imansl pazpadomru IKCHEPMHBIX CUCIEM:

1. Uoenmughuxayus.

OmnpeneneHue Y4YacTHUKOB M MX POJIEM B TPOLECCE CO3MAHUA H
AKCIUTyaTallM SKCIIEPTHON CHUCTEMBI.

B mpomecce co3maHus AKCHEPTHOM CHUCTEMBI MOTYT Y4acTBOBAaTh
CJICAYIONINE CIEIUATUCTBI: UHXXEHEPHl MO 3HAHUAM, DKCHEPTHI, MTPOTPAMMHUCTHI,
PYKOBOJMTEINb MPOEKTA, 3aKa3uyuku (KOHEUHbIE Mojb3oBarenu). [Ipu peanuzanuu
CPABHUTEJBHO MPOCTHIX IKCHEPTHBIX CUCTEM MPOTPAMMHUCTOB MOXKET U HE OBITh.
Ponp uHXEHepa NO 3HAHUSM - BBIY)KHBaHUE MPO(YECCHOHANIBHBIX 3HAHUM U3
DKCIIEPTOB M TMPOEKTUpOBaHUE Oa3bl 3HAHUN DKCIEPTHOM CHUCTEMBI H €€
apxuTekTypsl. [IporpamMmuct HEOOXOAUM TP Pa3padOTKEe CIEIUATU3UPOBAHHOTO
JUISL  JTaHHOW OKCIEPTHOM CHUCTEMBI TMPOTPAMMHOIO OOECTIEYEeHMs, KOTJa
MOAXOJSIIET0 CTaHAApTHOTO (Hampumep, OOOJOYKH IJISi CO3JaHUs SKCIEPTHOMN
CUCTEMBI) HE CYILIECTBYET WJIA €r0 BO3MOKHOCTEH HE JIOCTATOYHO U TPEOyrTCs
JOTIOJIHUTEIbHBIE MOTYJIH.

B mpomecce »skcmilyaTanuy MOTYT TPUHUMaTh Y4yacTUE€ KOHEUHbIC
MOJIb30BATEIIH, SKCIIEPTHI, AAMUHHUCTPATOP.

Ha sTom stamne pa3paboTyuk J0JKEH OTBETUTH Ha CIICTYIOIINE BOTIPOCHI:

- Kakoli knacc 3aa4 J0JDKHA peraTh dKCIepTHas cucteMa?

- Kak aTu 3amaun MOTyT OBITH OXapaKTEPU30BAHBI HIIA OTIPEICTICHBI?

- Kakue MOXHO BBIIEIUTH NO13a0a4H?

- Kakue ucxoiHple JaHHbBIE JOJKHBI UCIIOIB30BATHCS JJISl PEIICHUS ?

- Kakue noHaTHs 1 B3aUMOCBSI3U MEXKy HUMU HCHOJIb3YIOTCS IIPU PEIICHUN

3a7a4u SKCIepTamu?



- Kakoii Bug umeer pelienre, 1 Kakue KOHIENIUU UCIIOJIb3YIOTCS B HEM?

- Kakune acriekTsl onbITa 3KCIepTa CyIECTBEHHBI ISl pELICHUS 3a/1auu?

- KakoBa nmpupoja 1 00beM 3HaHUM, HEOOXOAUMBIX JIJIsl PEIICHUS 3aa4n?

- Kakue npensiTcTBHs BCTpEUarOTCs PU PELICHUH 3a/1a4?

- Kak 5T” noMexu MOryT BIUATH Ha PEIICHUE 3a1a4?

2. Konyenmyanuszayus.

Ha sTom sTamne pa3paboTyuk JOHKEH OTBETHTH Ha CIEAYIOIINE BOMPOCHL:

- Kakue Turiel JaHHBIX HY’KHO UCIIOIb30BaTh?

- UTO M3 JaHHBIX 3a/1aHO, @ YTO JIOJ>KHO OBITh BBIBEJICHO?

- meroT 1 mo3a1auyu HAMMEHOBAHUS ?

- ImeroT i cTpaTeruv HaMMEHOBaHUS ?

- HMerorca M SACHBIE YACTUYHBIE THUIIOTE3BI, KOTOPBIE IIUPOKO
UCIIOJIb3YIOTCS ?

3. ®opmanuzarusi.

4. Peann3anusi MpOTOTUITHON BEPCUM.

5. TectupoBanue.

6. [lepenpoekTupoBaHUE MPOTOTUITHON BEPCHUH.

Ha3nauenue, 603modichocmu u npunyun padomsl 0aileco6cKoil
cmpamezuu OUeHKU 6bl60006

baiiecoBckass cTpareruss OLEHKM BBIBOJOB - OJIHA W3 CTPATETHM,
MPUMEHSEMBIX JJI1 OLIEHKH JOCTOBEPHOCTH BBHIBOJOB (HANpUMeEp, 3aKIIOUYEHUMN
MPOAYKIMOHHBIX IPABUII) B AKCIEPTHBIX cucTeMax. OCHOBHas ujaest 0ailecoBCKO
CTPaTErvM 3aKJIFOYAETCA B OLEHKE BEPOSITHOCTH HEKOTOPOrO BBIBOJA C YYETOM
(hakTOB, MOATBEPKIAONINX HIIA OMPOBEPTAIONTUX 3TOT BHIBO/I.

BeposdTHOoCTh  OCyliecTBiIEHHsT HEKOM runore3sl H 1npu  Hamuuuum
ONPENEIICHHBIX MOATBEPKIAAIOIMNX CBUACTENLCTB E BBIYMCISETCS HA OCHOBE
arpUOPHOI BEPOATHOCTH 3TOM T'MIIOTE3bl 0€3 MOATBEPIKIAIOIIUX CBUACTEILCTB U
BEPOSATHOCTEW OCYIIECTBICHUS CBUACTEIBCTB MPU YCIOBUAX, YTO TMIIOTE3a BEPHA

WJIA HEBEPHA.



3nauenuss P(E/H) w P(E/meH), noncraBmenneie B Teopemy baiieca,
MO3BOJISIOT BBIYHCIIUTH AllOCTEPUOPHYIO BEPOSTHOCTh MCXOAA, T.€. BEPOSATHOCTD,
CKOPPCKTHPOBAHHYI0O B COOTBETCTBHHM C OTBETOM IIOJIb30BaTCIs Ha JaHHBIHA
BOIIPOC:

P(H/E) = P(E/H) * P(H)/(P(E/H) * P(H) + P(E/ueH) * P(ucH))

WIn

P anocrepuopnas = Py * P/(Py * P + Pn * (1 — P))

Ipumep npumenenus 6atieco8ckoll cmpamecuu OYeHKU 8b180008

B akcmepTHBIX cucTeMax Il COCTaBICHUS MMPOTHO30B MOTOJIBI BEPOSTHOCTD
JOXKJIA Ha CICAYIONUNA JIEHb OINPEACNIeTCsl C y4eToM Tpex (haKTOpOB: BETeEp,
BJIAKHOCTh, 00JIayHOCTh (B JeHb HaOmoAeHus). 3a 173 gua (u3 Hux 53

I[O)KI[JII/IBBIX) HAKOIJICHBI CTATUCTUYCCKUC JAHHBIC, IPUBCACHHBLIC B Ta6J'H/II_[e.

Konunuyectso
Konnuyectso cayyaes
- c/nyyaes noroApbl
Moroaa B AeHb O AMBOM
6e3 ocagkos
HabntoaeHUs norogbl .
. Ha cneayroLumi
Ha cneayoWnii AeHb
AeHb
Crabwrii 19 52
Berep YMepeHHsIit 27 44
CunpHbII 7 24
Bricokas 35 18
Brnaxuocts | Cpennsis 12 42
Huskas 6 60
SlcHO 5 83
O0Onaunocts | OOmauno 8 27
[Tacmypuo 40 10

[IpuBenennbie B TaOnWIe JaHHBIE O3HAYAIOT, HANIPUMEP, CIEAyIOIIee: 3a
nepuo Habmonenuii (173 nHs) cnabbrit Betep HaOmogancs 71 mens (71=19+52).
B 19 cnydasix Ha cieayroomuil 1eHb norojaa Obljia JOXKIJIUBOU, B 52 ciiydasx - 6e3
OCaJIKOB.

B HexoTophiii neHb HaOMIOAAETCs CleAylollas Moroja: CHJIbHBIM BeTep,
BBICOKAsl BJIAXXHOCTh, 00ylauHO. TpeOyercss HaWTU BEPOSITHOCTH JOXKIJIUBOU

II0r0Jbl HA CJ'IG,[[YIOH_II/Iﬁ JACHDb.



B 1aHHOM ciyyae B KayecTBe TMIIOTE3 PACCMATPUBAIOTCA COCTOSIHUS
noroAsl Ha caexayromuid aesb: H1 - moxas, H2 - noroma 6e3 ocagkos.
CBUIETENHCTBOM 3/I€Ch SIBISIETCS COUYETaHUE TpeX (PAKTOPOB, XapaKTEPU3YIOIIUX
MOTOAY B JICHh HAOMIOACHUS: BETEP, BIAKHOCTh W O0JTAYHOCTH (MOXHO CKa3aTh,
4YTO B JaHHOM CIlydae HCIOJB3YIOTCS TPHU CBHUJETENIBCTBA); 0003HAUYUM STHU
daktopel kaxk E1,E2, E3. O06o3nauum HaOmtogaeMoe coyeTaHue ¢HakTopoB
(cHIIBHBIN BeTep, BBICOKAs BIAKHOCTh, 00J1a9HO) Kak coobiTre E.

OnpenenuM BEpOSITHOCTH, HEOOXOJUMBIE [JIsi pacyeToB 10 Qopmylie
baiteca. AnpuopHble BEpPOSTHOCTH THUIOTE3 (TO €CThb BEPOATHOCTH JOXKIS U
norojibl 6€3 ocajKoB, 0e3 yueTa HaOJII0/1aeMOT0 COCTOSIHUS TTOTOJIbI):

P(H1)=53/173=0,306;

P(H2)=120/173=0,694.

Ha6nromaemoe cBUAETENBCTBO (COCTOSIHME TMOTOJBI B J€HH HAOJIOICHMS)
MPEICTABIIACT COOOM COoueTaHHEe TPEeX COOBITHI, HaOIIOJaEMbIX BMECTE: CUIILHOTO
BETPa, BHICOKOW BIAXKHOCTH M 00Ja4yHOCTU. CunTasi 3T COOBITHUS HE3aBUCUMBIMU
(TO ecThb cuMTas, HaNMpUMEp, YTO BJIAKHOCTh HE 3aBUCUT OT OOJIAYHOCTH, W T.I.),
MOXHO HaWTHU YCJIOBHBIE BEPOSTHOCTH CBHUJIETEIBCTBA MO (HOpPMYJiE€ YMHOXKCHUS
BEPOSITHOCTEM:

P(E/Hi) = P(E1, E2, E3/Hi) = P(E1/Hi) P(E2/H1)P(E3/Hi), i=1, 2.

Haiinem Beau4yuHbI, HEOOXOAUMBIE JJIsl IPUMEHEHUS] (OPMYJIbl YMHOXKEHUS
BEPOSITHOCTEM:

P(E1/H1)=7/53=0,132;  P(E2/H1)=35/53=0,66;  P(E3/H1)=8/53=0,151;
P(E1/H2)=24/120=0,2; P(E2/H2)=18/120=0,15; P(E3/H2)=27/120=0,225.

3nech, nampumep, P(E1/H1)- BeposTHOCTH TOro, 4TO B TEKYIIHH JICHb
HaOJI0/1aeTCsl CUJIBHBIM BETEp, MPU YCIOBUM, YTO CIEAYIOMIUNA JeHb OyleT
JOXKJJTMBBIM. JTa BEJIMYMHA T[IOKA3bIBAET, HACKOJIBKO dYacTo Habomaercs
CUJIBHBIN BETEp B JIHU, IPEAIIECTBYIOIINE TOKITUBOM MOTO/IE.

[ToacraBnsist HaliieHHbIE BETUYMHBI B (POPMYIy YMHOXKEHHUSI BEPOSITHOCTEM,

IOy YUM:



P(E/H1) = 0,132*0,66*0,151 = 0,0132; P(E/H2) = 0,2*0,15*0,225 =
0,00675.

3necb, nHanpumep, BenuuuHa P(E/H1) - BepositTHocTh HaOmomaemMoro
COCTOSIHUS TIOTOJBI (CHJIBHOTO BETpa, BHICOKOW BIAKHOCTH M OOJAYHOCTH) TIPH
YCIIOBUH, YTO CIACAYIONINH IeHb OYAET JOKJIUBBIM.

[Ipu MOCTPOCHNHU SKCTIEPTHBIX CHCTEM YacTO HCIOIB3YIOT BEPOSTHOCTHBIN
noaxoj. CocraBisiss 0a3y 3HaAHUM, IPUMEHSIIOT SKCIEPTHYIO MATPUILy, UMEIOIIYIO

CJICIYFOLIUMN BUL:

HabntoaeHua | 3HayeHue «aa»| 3HayeHue «HeT»
1 a b
C d
10 S t
Homepa 1, 2, ..., 10 coOTBETCTBYIOT BOIpOCaM 3aJlaHHOW MPEIMETHOU
obOnactu, OyKBHI @, b, ..., t B MacCuBE O3HA4YalOT BO3MO>KHbIE BapUAHTHI OTBETOB.

Matpuiia 10J5KHa COAEPKATh BCE 3HAHUS IKCIIEPTA 0 JaHHOMY ITPEAMETY.

Ob6sacTh 3ampocoB - Ta 00J1aCTh, B KOTOPOM IKCHEPTHAsI CHCTEMa JIOJKHA
OBITH SKCIIEPTOM.

Bo3moxxHblE  BapuaHTBl OTBETOB B  OKCIEPTHOM MATpULE  HOCHT
BEpOSITHOCTHBIN Xapaktep. OHu 3agatorcs yuciaamu oT 0 mo 1. Ecnmu coOwitue
HABEPHSKA JOJDKHO IPOM30MTH, TO BEPOSTHOCTH €ro MOsBICHUS paBHA 1. Ecimm
COOBITHE HE UMEET LIaHCa MPOU30UTH KOT/Aa-Tu00, TO BEPOSITHOCTh €r0 MOSBICHUS
paBHa 0. Ecnu e coObITHE paBHOBEPOSITHO, TO €CTh MOXKET KaK MPOU30UTH, TaK U
HET, TO BEpPOSATHOCTb €ro mnosiBiaeHuss paBHa (,5. Bce ocTaibHbIE BO3MOXKHBIE
CJly4au JIeXKaT B YKa3aHHOM JIMaIla30He.

[Tpumep:

3aBTpa Oynet M0kb 3aBTpa N0kl HE OyeT

Csipo 0,6 0,4

Cyxo 0,45 0,55






33I[3HI’IH IJISl BBIIIOJTHCHHA U METOAHYECCKHE PCKOMCHIAIIMHA

3aganmue 1

Coznmate mpocTtyto ©0a3y 3HaHuid «Thl  relimep?», pelialome 3agady
KJ1IaccuuKaIyu (C Y4eTKOU JTIOTUKOM ).

B stoii B3 Oyzaer 2 paBHOBEPOSATHBIX UCXO0/1a: «TeHMEp» U «HE TehMep».

AnpuopHbie BeposiTHOCTH 00oux ncxoaoB pasusl 0.5 (P(H) = 0.5), T.e. runoress,
YTO HayrajJ BHIOpAaHHBIM YEJIOBEK SBISETCS WIM HE SBISETCS TelMepoM,
PaBHOBEPOSITHBI (MPU 3TOM CyMMa allpUOPHBIX BEPOSATHOCTEHN paBHa 1, T.e. B 0a3e
3HAHUM MPUBEJIEHBI BCE BO3MOXKHBIE UCXOIbI).

Kaxnoe yTBepk’aeHNE YETKO OTHOCHUT UCIIBITYEMOTO K OJHOM M3 3TUX KaTErOpUu,
T.€. €CJIM JyIsl IEPBOTO BOMpoca JJIsl ucxoda «reiimep» Oyaet 3anuch 1,1,0, To s
ucxoja «He reiimepy» 3amuch Oyaet 1,0,1.Takum oOpazom, Py u Pn mis xaxmoro
BoIpoca paBHbl b0 1, mub6o 0, mpu 3TOM BO BTOPOM IMpaBWJI€ 3TH 3HAYCHUS
WHBEPTUPYIOTCS (OTHOCUTENBHO MEPBOTO IpaBuia). ITO MPUBOAUT K TOMY, YTO
MakcuMajbHO yBepeHHbIH OoTBeT («TouHo ma» umum «ToyHo HeT») Ha JHOOOMU
BOIPOC OJJHO3HAYHO KJIacCU(PULIMPYET MOJIb30BaTENs KaK reiiMepa Win He reiimepa
(cm. Tabnuiy 1).

(Ilpumeuanue: He cienyer ykaswbiBaTh Py um Pn paBHBIMH JIpyr npyry, T.K. 3TO
O3HAu4aeT, YTO JIaHHOE CBUETEIBCTBO HE BIMSAET HAa BEPOSATHOCTHh MCXOAa, T.€.
OECCMBICIIEHHO €r0 YIIOMUHATB).

[IpencraBum npasuia, ucnonb3dyembie IC « Tl reiimep?», B BUie TaOJIULIBI.

Tabimuna 1
Ne YrBepaxaenue / Bonpoc 3aknouenue /
n/n Hcxon
remmep HE
rermep

1. ThI Urpaeiib B KOMIOBIOTEPHBIE UTPHI 110 6 U OoJee 1 0
4aCcOB B CYTKH

2. Trl Opocaelb Bee Jiena pagu HOBOW UTPhI 1 0

3. Ot 3D-action urp y Te0s Kpy>KUTCS TOJI0Ba 0 1

4, Thl HU 32 UTO HE MOTAIIUIIIH CBOW KOMITbIOTEP K ApyTy | 0 1
JUIsL OpTaHU3allii COPEBHOBAHUM MO CETH

S5. ThI B OCHOBHOM TpaTHIlb AEHBI'Y WJIM HA HOBBIN 1 0
WUTPOBOM JMCK WJIA HA alllPENJ KOMIIbIOTEpa

6. Trl He nonb3yemnibes "Mpb0" B 3D-action urpax 0 1




B ¢opmare 6a3p1 3HaHUN JaHHBIE TAOIHUIIBI OYAYT 3aIIUCaHbl B BUJE BOIIPOCOB U
MCXOJI0B, IPUBEACHHBIX HUXKE.

Bomnpocsr:

ThI Urpaeiib B KOMIBIOTEPHBIE UTPHI 110 6 U OOJIee YacOB B CYTKH?
Tr1 Opocaelib Bee fiena paayd HOBOM UrpbI?

Ot 3D-action urp y Te6st Kpy>KUTCsI rojioBa?

ThI HM 32 YTO HE NOTAIIMILIB CBOM KOMIIBIOTED K JAPYTY JUIsl OPTaHU3ALAN
COpPEBHOBAHMM I10 CETHU?

Thl B OCHOBHOM TpaTUIIb JEHBI'M WX HA HOBBIM UTPOBOW JIMCK WJIM HA anrpeuns
KOMITIbIOTEpa?

Tr1 He onb3yetibes "Mblbio" B 3D-action urpax?
I'eitmep, 0.5, 1,1,0, 2,1,0, 3,0,1, 4,0,1, 5,1,0, 6,0,1
He reiimep, 0.5, 1,0,1, 2,0,1, 3,1,0, 4,1,0, 5,0,1, 6,1,0
Ecmn peanusoBsiBaTh naHHyr0o b3 B mporpamme «Mamasg OKkcnepTHas

Cucremay, To OHa OYJET BRITJISACTh CICTYIOIIUM 00pa3oM:

Daiin Mpasxa Cnpaexa

B B, @& Q Q':’ v g?; [1 cTpoka, 1 cronbey |
Maponk Ha peaakTUpoBaHUe [ Maponb Ha yTeHue l
"Tu redmep”

ABTOp: HBaHoB HBaH

Bonpocwu:

Te Mrpaewb B KOMNbROTEPHHE MIPH N0 6 W 604€e 4YacoB B CYTKK?

T 6pocaeuwb BCe AeAa pagM HOBOW Wrpu?

0T 3D-action WMrp y Tees Kpyxurcs roaosa?

T HM 32 YTO He NoTauuub CBOW KOMNLRTEP K APYrYy AAS OPraHM3auMM COPEeBHOBAaHM
T B OCHOBHOM TPaTHUb NEHbIW WAW HA HOBHA MIPOBOW AMCK, MAM HA anrpeda Komn
T He noab3yeuwbcs “"muubp' B 3D-action wrpax?

re#nep, 6.5, 1,1,0.5, 2,1,06.5, 3,0,06.5, 4,0,6.5, 5,1,06.5, 6,0,0.5
He res#mep, 6.5, 1,0,0.5, 2,0,0.5, 3,1,0.5, 4,1,0.5, 5,0,0.5, 6,1,0.5

3aganue 2

Ha ocHoBaHume pacCMOTPEHHOTO TMpUMepa MOMpPOOYHTE COCTaBUTH COOCTBEHHYIO
b3 nampumep s IMAarHOCTUKU COCTOSIHMSI 3J0POBbSI YUEHUKOB WJIM aHAIA3a
00€eCIeyeHHOCTH JIMTEPaTypoi yueOHOro mpoiiecca



JlabopaTtopnas paGora 7.

AHanu3 CyIIecTBYIOIUX 00pa30BaTEIbHBIX MIATPOPMEHHBIX PEIICHUN.

Bonpocs! (koMneTeHUNH, HABBIKHN) JJI OCBOCHUSA:

10. N3yuunth BO3MOKHOCTH CYIIECTBYIOIINX POCCHUMCKHX
o0pa3oBaTeIbHBIX OHJIAWH-TIAT(HOPM.

11. Hayuutbcss ananm3upoBaTh 0Opa3oBaTeIbHbIE POCCHHCKHE U

3apyOeKHbIC OHJIAMH-TIAT(HOPMBI.

3az[amm AJIHA BBINOJIHCHUA U METOAUICCKHUEC PCKOMCHAAIIMHA:

3aganmue 1

Hcnonb3ysl MPUBEIECHHBIA HIKE CIUCOK POCCHMCKUX 00pa3oBaTeNIbHBIX OHJIAMNH-
m1aTopM, a TaKKe JAPYTHe MHTEPHET-UCTOYHHKU COCTaBbTE CBOJHYIO TaOJMILY
(Ha3zBaHue MIAaTGOPMBI, 0Opa30BaTENIbHBIE 3a/ayd, NPEANoJaraeMblii BO3paCT
y4YaluXxcsi, BO3MOKHOCTH MCIOJIb30BaHUSI B YYEOHOM Ipoliecce, IPEeruMyILIECTBa,
HEJIOCTaTKH).

Cnucok poccuiickux u 3apy0excHvlx OHAaUH-naIampopm

= VHUBEPGPUIM

YuuBepcapuym (http://universarium.org/) — mpoexr,
no3uLMOHUpYyeMbli  Kak poccuiickas MOOC-mnatdopma.  3anymieH npu
NoAJEep)KKE  AreHrcrBa  crparermdyecknx wuHunumatue u  PHMA-Hosoctu.
Pa3pabatTbeiBaloT COOCTBEHHBIE KYpChl COBMECTHO C POCCHICKHMH By3aMu U
NBITAIOTCS TOJYYUTh MPaBO BbIAABATh CEPTHU(PHUKATHI rOCYJAPCTBEHHOTO 0Opa3ia
TE€M, KTO YCHEIIHO MNPOXOAUT Kypchl. Ha 1aHHBII MOMEHT TpU Kypca ykKe
3aIylIEHbl, TOTOBATCS K 3aIyCKy HOBBIE Kypchl. ECTh IUTaHBI MO MEPEBOAY CBOUX
KYpCOB Ha AaHIVIMMCKUM S3bIK M BBIXOJ Ha E€BPOIEHCKYH ayauTopuro. Kypcsl
MNO3UIMOHUPYIOTCA KaK OTAENbHBIE KYpPChbl, KOTOPbIE MOTYT OBITh BCTPOCHBI B
O06npImie  0oOpa3oBaTelibHBIE TpOorpaMmbl. Pa3pabaThiBarOTCS COBMECTHO C
IIPENOIaBATENIMHA, TIOYTH BCE MPENOJAaBaTEIN-aBTOPbl CTAPTOBBIX KYpCOB — M3
MI'V um. JlIomoHOCOBA.

Eduson

Learning. Better.

Eduson  (https://www.eduson.tv/) — mmardpopma s




MPEIOCTABICHUS 00pa3oBaTeNbHbBIX KYpCOB o On3Hec-TeMaTHKaMm.
OpuentupoBanbl Ha npodeccuoHano. [lo uToraMm NpoxoxkAeHUsT KypCOB MOMKHO
nonyuuth ceptudukar Eduson. Kypchl miaTHbie, 1 KOpropauuii €CTh BapUaHT
MOJMKUCKU Ha BCE Kypchl cpady. EcTh OecriaTHbie Kypchl, HO OHM, KaK IMPaBUIIo,
pa3paboTtanbl  COOCTBEHHBIMHM  cwiamH.  [lmaTHele  Kypchl — cO34aroTcs
MPENOAABaTEIMU U3 HM3BECTHBIX YHHUBEPCUTETOB, B OCHOBHOM u3 CIIIA, ecTh
TaKXe Kypchbl OT POCCHMCKHX aBTOPOB. [IpOEKT HallelieH M3HAa4YaJIbHO Ha CTPaHbI
BRIC, crapToBai Ha aHTJIUUCKOM SI3bIKE, PYCCKUU A3bIK ObLT I00aBIICH MO3KE.

Ow

UNlWEB Uniweb (http://uniweb.ru/) — TIpoeKkT HO3UIMOHUPYETCS Kak
wiaTdopMa OHJIAHOOYUYEHUS JJIs paclpOCTPAHEHUS KaK OTIEIbHBIX KYpPCOB, TaK
U o0pa3oBaTenbHBIX MporpamMM. Kypchl pa3pabaTbIBaloTCs COBMECTHO C By3aMH.
OcnoBHoil naptHep — PAHXul'C, takxe ecth Kypcol ¢ (akyapreramu MI'Y,
MI'MMO, PMOY. Yacth KypcoB npeaocTaBisieTcs OecriaTHo, 00bIIas 4acTh —
Ha TUIaTHOM ocHoBe. [lo mTOramM mpPOXOXKAEHWS IUIATHBIX KYpPCOB BBIIAIOTCS
cepTu(UKaThl OT By30B-aBTOPOB KypcoB. [[71s1 By30B co3anue KypcoB OecIiiaTHO,
MPUMEHSIETCA MoJieNb “‘revenue sharing” (4acTh omiaTel 3a 00yUYE€HHE OCTaeTCs Y

Uniweb)

DIGITAL A OCTOBER

Digital October (coursera.digitaloctober.ru) — Digital October
coBMmecTHO ¢ Coursera mouuiM Mo myTu mnepeBoaa KypcoB Coursera Ha pyCCKUH
s3plk. K HUM mo3nHee npucoenuHuiack Abbyy Software (B wactu mepeBoja).
Omun xypc 3amymieH (pycckuid nmepeBoj “Gamification”), mepeBOAsSTCS HOBBIE
Kypcbl. Taxke B pamMKax TNpOEKTa 3alylIeHbl «OTKPBITBIE J1a0OpaTOPUN» -
POXOXJICHNE OpUTHHaIbHOTO Kypca Ha Coursera (Ha aHIJIIMICKOM SI3BIKE) C
MTOMOII[BI0 POCCUUCKUX MEHTOPOB (MpodeccruoHanbl B M3y4yaeMon 001acTH).

Univer @ _ § §
Univer.tv — Menuarteka BUcO03aIce JICKIIUM,

oOpa3oBaTenbHBIX (HUIBMOB, BBICTYIUICHHM Ha KOoHpepeHIusaX. McTounuku
BUJIC03AIMUCEH — CAMOCTOATEILHO MPUCIAHHOE TI0JIb30BATEIISIMH, JTyUIliee C APYTUX
pecypcoB WHTepHETa. B HacTosIiee BpeMs pecypc aKTHBHO HE Pa3BHBACTCS —
co3JlaTeu MPOeKTa JearoT interneturok.ru

v \InternetUrok.ru
2

Interneturok.ru — poccuiickuii ananor Khan Academy.
CaMOCTOSTEIbHO 3aIlMCHIBAIOT BUJICOYPOKHU IJIs1 HMIKOJIBHUKOB C IIPHUBJIICHCHHUCM
KaK CBOMX, TaK W CTOPOHHHMX yuuteneid. [loka paboTaroT Ha JEHBrM MHBECTOPA,
OyTH MOHETH3allMM HE O03By4HMBaroTcs. J(OCTym KO BceM ypokaM OecrIaTHBIM.
OcHoBHas 3a/iavda Ha TCKYHICM JTallC — ITOBBINICHUC Ka4CCTBAa YPOKOB.



CHUHTYUT

wmmmnerromesene | NEUTE.rU (HarmmoHamsHBIH OTKpBITHIN yHEBepcuTeT MHTYUT)
— OOpa3oBarenbHOE yUpeKIeHHUE, NpeAaraiollee I8¢ MporpaMMbl OakaiaBpuaTa
U HECKOJBKO IPOrpaMM BTOPOTO BBICIIEro, OOJIBLIIOE KOJWYECTBO OTAENIBHBIX
KypcoB (MOBBIILIEHUE KBalnu(UKanuu). Bce mnporpamMmbl NpOXOAAT ILEIUKOM
OHJIAIH, 110 UTOraM MPOrpamMM M KypCOB BBIJAIOTCS JOKYMEHTBI YCTaHOBJIEHHOTO
obpasna. Cnennanusupyrores Ha [T TtemaTuke.

Fexlet

Xekcaer (hexlet.org) — mpoekT mpemocTaBlIeHUsT OCCIUIATHBIX
KypCOB Ha pycckoM si3bike. Co3/1aH U MOAACPKUBACTCS HAa CPEICTBA SHTY3UACTOB.

OcHoBHas Tematuka KypcoB - [T, ecTp ommH Kypc OT mpenomaBaTens W3
PAHXwul C.

Apryc-M (www.argusm-edu.ru) — mpoeKT, mpea0CTaBIISIONIHIA
JOCTYI K OOJIBIIIOMY KOJMYECTBY TECTOB, UCIOJIB3YyEMBIX IJIsi MMPOBEPKH 3HAHHIA.
[lo3unmoHupyercss B KadecTBE IOMOIIM CTyIEHTaM B IOJATOTOBKE K claye
9K3aMeHOB. J[OCTyN K YaCTH TECTOB IJIATHBIH.

VUHUREDIUTET
YHABEPCUTE

Yausepcurer B kapmane (http://moyuniver.ru/) —
MOOMJIbHOE IIPUJIOKEHUE, coJieprkalliee 0a3y 3HAHUU OTBETOB Ha BOITPOCHI
1o 06pa30BaTEIbHBIM MPOTPAMMaM IIKOJIBI U By3a, TECTHI JJis MPOBEPKHU
3HAHUU, KOHCTPYKTOP 3CCE.

Lektorium.TV . o o
Lektorium.tv — wmeauaTteka BHJEO03aIlNCEH JIEKIIWH.

Jlekiuu  3amuChIBAIOTCS  POCCHUCKMMHM  By3aMHU U H3BECTHBIMU
sgexkTopusimu. [IpoekT craproBaJl B 2009 TOAYy IIPH IOAJEPIKKe
Pocmostonéxu. 3a JIoCTyn K JIEKIIUAM ItaTa He Oepercs. /sl By30B eCTh
BO3MOXKHOCTb IUIATHOM 3amucu Jexknuid cwiamMu Lektorium.tv. Csowu
JIEKITUY OIyOJIUKOBAIH 15 By30B (Oosbinas yacts u3 CaHkT-IleTepOypra) u
22 jiektopus. I1o cyTu 3TO UMeHHO OMOJINOTEKA — KaTaJIOTU3aTOp BU/IEO,
BBLIO’KeHHBIX Ha YouTube

! f~\i:"l.:“!f?-i'_-f_!»’.—.‘f.‘:.’(‘:fr'!;';‘lu:

|. Businesslearning.ru  — TOpOEKT TMO3UIMOHUPYETCS  Kak
“cucTemMa JUCTAHIITMOHHOTO Owu3Hec-oOpa3oBanus’. IIpoekT co3maH COBMECTHO
«AnpgHc-Menna» u «MexayHapoaHblii MHCTUTYT MeHekMmeHnta JIMHK». B
npoekte nmnpeacraBieHsl 104 Moaynss Ha TEMaTUKY MNPEANPUHUMATEIbCKON
JEATEIbBHOCTH, IO KaXJOMy MOJYJI0 MOXHO MPOUTH JIUCTAaHIMOHHYIO
aTTecTannio. Takke ecTb BO3MOKHOCTh MMPONTH OYHYIO aTTectannio (B MockBe) u
MOJYYUTh CepTU(UKAT TOCYJApCTBEHHOro ooOpaszna. OcCylecTBiIsieTcss MNpu




NOAJICPKKE TMPOrpaMMbl TOJAECPKKU TpearpuHuMaTenscTBa IIpaButenbcTBa
MockBbel. C nHawana 2013 roma perucrpanus Ha OYHBIE aTTECTallUU
MIPUOCTAHOBJICHA.

eClaSS Eclass (http://www.eclass.cc/) — KarajgoruzaTop KypCOB
MOOC c pa3ubix iatdopM. JlaaHbIe IO HOBBIM KypcaM U IO AaTaM cTapTa
KypCOB aBTOMAaTUYECKH OOHOBJIAIOTCA, €CTh BO3MOXKHOCTH JIeJIaTh
To/1I00PKHU KyPCOB.

Yausepcurer 0e3 rpanun (http://universitetbezgraniz.ru/)
— Kypchl B OHJIAaH pekmMe Ha TeMaTuky liberal arts. /lenaror ymop Ha
oOyueHHEe MeTOJIaM Hcciie/loBaHus. [IpenosaBaresii — MCC/IeIOBATEN U3
3apyOesKHBIX U POCCUUCKUX yHUBepcUTeTOB. CEMHHApPhI U YaCTh 3aJIaHUI
MIPOXOJAT B OHJIAH-peskuMe. Bce Kypchl IIaTHBIE, 10 UTOTAM BBIJIA€TCS
cepTuduKar.

%‘7 LY s Herosaorus (http://netology.ru/) - mmardopma

omtaiH-o0yueHus ITcnenuanucroB. Camo obyueHue IJIaTHOE, OeCIIaTHO
JIOCTYITHBI OTKPBIThIE 3aAHSTHSA, ITPOXO/AIINE B BU/IEe BEOMHAPOB.

HOBOE
Yuu mnosoe (http://uchinovoe.ru/) — mnnardpopma mus
pa3MenieHnss KOPOTKHX KypcoB Ha JoOyro Temarwky. IIpemocrtaBiser
BO3MOXXHOCTh aBTOpPaM yCTaHABJIMBaTh IJIATHBIA JAOCTYII K KypcaM U IPOBEPSTH
3agaHus oOydaronuxcs. [IpoekT moka 4To HaxoauTcs O(QUIMAIBHO B CTaTycCe
«beTtay, ogHAKO yKe pazMelieHo 6osiee 70 KypCOBYPOKOB.

OKNOW

Get2Know (http://get2know.ru/) — cepBuc BeOMHApOB,
OHJIAaH-KOHCYJIbTAIlMU, OHJIAMH TPAHCIASANMUU JIeKIuh. 3a [A0CTyn K
OOJIBIIMHCTBY BeOMHApPOB OepeTcs ILIaTa, KOTOpasl JEJHUTCS C aBTOPOM
BeOmHapa. KosimuecTBO OCTYITHBIX BEOMHAPOB ITOKA UTO HEBEJIUKO.

8 Zillion

% Zillion (http://zillion.net/) - «obOpa3oBaTesbLHbBIN
Mezapecypc» — 0OJIbIIIoe KOJIUYeCTBO BeOMHApPOB, 00yJaIUX cTaTeW Ha
TeMaTUKy BeleHWUs OW3Heca, peaym3aridl WUJed W JIMYHOCTHOTO POCTa.




JIOCTYII K HEKOTOPHIM BeOMHAapaMm ILJIaTHBIM.

-

YHUBEPCUTET

CUHEPTUA  vony «Cuneprus» (http://www.mfpa.ru/r/distance/).
OO6pa3oBaresibHOE YUPEXKACHUE, MpPEAiaralollee OHJIAH MPOrPAMMBI BBICIIETO
oOpazoBanus. CTyJeHTaM MPEAOCTABISIETCA JOCTYN K OOydaroluM MaTepuajiam
Yyepe3 mopTall By3a, a TAaKKE BOZMOXKHOCTh yUacTHUsl B CEMUHapax yepe3 BeOMHAPHI
U KOHCYJbTAIMi C mpemnogaBaTessiMu 1mo Skype. [Ipu okOHYaHWUM TPOTPAMMBEI,
MOJIpa3yMeBaloONIe BbIAUy AMILIOMAa TOCYAApCTBEHHOTO oO0pas3iia HeoOXOAMMO
c/IaBaTh TOCYIaPCTBEHHbBIE AK3aMeHbI TUYHO B MockBe. OOydeHue miaTHoe.

4
MOCKOBCKMH FOCYAAPCTBEHHbIN YHUBEPCUTET
3KOHOMWKM, CTATHCTUKM W UHOOPMATHKN

M3ICH Omnuaiin o0yueHue
(http://www.mesi.ru/education/higher/zaochnoe-on-lin/). OO0pazoBareapHOE
yUpexAeHue, MpeJiararoniee OHJIalH NporpaMMbl Bbicuiero oOpaszoBanud. /o
90% o0yueHus NMpOXOAUT B OHJIAWH pexXUME Yepe3 BeOMHAphl U KOHCYJbTAIIMH C
npenogaBarensMu 1o  Skype. WTOroBbie aTTeCTallMOHHBIE MEPONPUITUS U
rOCyJapCTBEHHBIE SK3aMEHbl CHAIOTCA JMYHO B MockBe 1uOO B OJHOM U3
¢unmmano MOCH. OOGyueHue niaaTHoe.

o LECTA LECTA  (https://lecta.rosuchebnik.ru)  yHuBepcambHas

oOpaszoBaTenbHas IiaTdopMma, couerawmnie B cede olecrnedyeHue ydaruxcs
y4eOHBIMH MaTepuajaMd B SJEKTPOHHOW (GopMe W HHCTPYMEHTHI pPEaTbHOTO
KOHTpOJIs1 3 (HEKTUBHOCTH Tpoliecca oOydeHHUs.

.. FI KII dCC SAKnace (https://www.yaklass.ru) maTdopma

AIIEKTPOHHOTO OOpa3oBaHUs JJIs IIKOJ, a TakkKe oOydarorias OHJalH--TUIONIaaKa
JUTS IIKOJbHUKOB W HX POAUTENECH. TEXHOJIOTHS calTa ITO3BOJISIET ITPOBOJMUTH
AJIEKTPOHHBIE TECTUPOBAHUS U T€HEPUPOBATH 3a/1aHUS, YHUKAJIbHBIEC I KaXKI0TO
YUYEHHUKA.

i UCHI.R

sonmsors JCHILFU — 0Opa3oBaTebHBIN MOPTAl HHTEPAKTHBHOTO
00y4eHHs JeTell IPU MOMOIIY HHTEPECHBIX UTPOBBIX 3aJaHMIi U 3a1a4.


https://lecta.rosuchebnik.ru/

PexoMeHnayemasi iMTEPaTypa H HHTEPHET - PeCypChl:

OcHoBHas1 iuTEpaTypa:

1. [TanemoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HMHTeIekTyadbHbIE CHCTEMBI H
TEXHOJIOTHH DJIEKTPOHHBIN pecypc : yaeoHoe nocodue / C.B. ITanbpmos. - Camapa : [ToBoinkckuit
TOCY/IapCTBEHHBI YHUBEPCHTET TEeIEKOMMYHUKanuii u uHpopmatuku, 2017. - 195 c. - Kuura
Haxoautes B 6a3oBoii Bepcun DbC IPRbooks.

2. CricoeB, /I. B. BBenenue B TeOpHIO MCKYCCTBEHHOTO HWHTEIICKTA : ydeOHOE
nocobue / JI. B. Cricoe, O. B. Kypunra, J[. K. IIpockypun. — Mocksa : Ait [Iu Ap Meaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Tekcr : snextponHbiii // Lludposoi
00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/108282.html

JlonoJiHUTeILHAS JINTEpPaTypa:

1. AsepuenkoB, B. M. Cucrema dopmupoBanusi 3HaHuii B cpeae HHTepHer
Mownorpadus / ABepuenkoB B. W. - Bpsauck : BpsHCKHMIA TOCYZapCTBEHHBI TEXHHYECKHUMA
yauBepeuteT, 2012. - 181 c. - Kuura Haxoaurcs B 6a3oBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnos, C. 1. CucteMsl HCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHoe nocodue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMCKHi TOCYZapCTBEHHBI YHUBEPCUTET CHUCTEM YIPABICHUS U
panguosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum nocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. 1. CucteMbl HCKYCCTBEHHOTO MHTEJIEKTa : yuebHoe nocodue / C. U.
ITaBmoB. — Tomck : TOMCKHIM TOCYZApCTBEHHBIM YHHUBEPCHUTET CHCTEM YIPABICHUS U
panguosnekrponuku, 2011. — Yacte 2. — 194 c¢. — Pexum nocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHOe mocodue : [16+]
/ H. E. Ceprees. — Taranpor : IOxublit henepanbuelii ynusepcurer, 2016. — HYacts 1. — 123 ¢. :
CXEM., HII., TaOII. - Pexum JOCTYyTIA: 1o TTOIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=493307

S. Cotnuk, C. JI. [IpoekTupoBaHHe CHCTEM MCKYCCTBEHHOT'O MHTEJUIEKTA : yuyeOHOe
nocobue / C. JI. Coruk. — 3-e m3n. — Mocksa : UnaTepHet-YHuBepcuter MH(DOpMaIIOHHBIX
Texunonoruit (MHTYUT), Aii [Tu Ap Menua, 2021. — 228 c. — ISBN 978-5-4497-0868-7. —
Tekcr : anextponuslit / L{udposoit odpazoBarensubiii pecypc [IPR SMART : [caiit]. — URL:
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1. OOmmue moJI0KeHUA

CaMmocrosiTenbHast paboTa - IUlaHUpyeMasi YydeOHas, y4eOHO-UCCIIeJOBATEIbCKAs,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpemnojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEJCTBEHHOM Y4YaCTHUHU MpernojaBaTels,
OCTAaBJISIIOLIEM BEIYIIYIO POJib 32 pabOTON CTY/IEHTOB).

CamocrostensHas padota crynaeHToB (CPC) B BY3e siBiseTcs BaKHBIM BUIIOM YUEOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUECHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETLHON paOOThI CTYIE€HTOB OTHOCSTCS:

— ¢opMupoBaHHE U YCBOEHHE COJEp)KAaHMS KOHCIEKTa JeKuud Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIO4Yas  MHGPOPMALUOHHBIE
00pasoBartelbHbIC PECYPCHI (AICKTPOHHBIC YUEOHUKH, JIEKTPOHHBIC ONOIMOTEKH | JIp.);

— HanucaHue JOKJIAI0B;

— IIOJrOTOBKA K CEMHHApaM, MPaKTHYECKUM H J1a00paTOpHbIM paboTam, ux opopMIICHHE;

— COCTaBJICHUE AaHHOTHUPOBAHHOT'O CIHMCKAa CTAaTell M3 COOTBETCTBYIOIIMX >KYPHAJOB IO
OTpacJisIM 3HaHHH (IIe1arorHYeCKUX, TICUXOJIOTUYECKUX, METOIMYECKUX U JIP.);

— BBINIOJIHEHHUE Y4EOHO-NCCIIEAOBATENILCKUX pabOT, IPOCKTHAS ACATEIBHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINOJHEHUE JOMAIIHUX 3a/laHUi B BUAC PEIICHUS OTICIBHBIX 3a7ad, MPOBEICHHS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX W HMHAWBHUIYAIbHBIX pabOT MO OTAEIbHBIM
paszenam colepKaHus JUCIUTUIHH U T.J.;

— KOMIBIOTEPHBIA TEKYIIUl CAMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
AMIEKTPOHHBIX O0YYAIOIINX U aTTECTYIOIIUX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaIM(UKAIIMOHHOM paboThI U JIp.

Metoanka opraHu3ali CaMOCTOSITENBHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa W O0COOEHHOCTEW HM3y4aeMO IMCUMIUIMHBL, 00be€Ma YacoB Ha €€ M3y4eHHUe, BUIA
3a/laHuil IS CaMOCTOSITENIbHON pabOThl CTYAEHTOB, MHAMBHIYalbHBIX KadeCTB CTYJIEHTOB W
YCJIOBHM Y4EOHOMU IeATeTbHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJIETYIOIINE ATAlbI:

® [IOATOTOBUTENbHBIN (ONpeaeneHue Lenel, COCTaBIEHUE MPOTrPaMMBI, IMOJITOTOBKA
METOJIMYECKOro 0OecreueHusl, MoAroToBKa 000py10BaHMs);

® OCHOBHOW (peanu3allvs MporpamMMbl, UCMOJIB30BaHNE MPUEMOB TTOMCKa HHGOpMAIIUH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, MepeAayd 3HaHuM, (UKCUpPOBAaHHE pPE3YNIbTATOB,
camoopraHu3zauus mnpouecca padboThl);

® 3aKIIFOYUTENBHBIN (OlIEHKAa 3HAYMMOCTH U aHAIM3 Pe3yIbTaTOB, UX CHCTEMAaTHU3allUs,
omeHka A(G(EKTUBHOCTH TMPOTrpaMMbl M TPUEMOB pabOThI, BBIBOABI O HAMPABICHHUSIX
ONTUMM3ALMH TPYQ).

CaMmocrtositennbHast  pabora 1o  guciuiuinHe  «VICKYCCTBEHHBIH  HMHTENIEKT B
npodeccuoHaIbHON cepe » HampaBiieHa Ha (GOPMHUPOBAHKE CISAYIOMINX KOMIETEeHIUH:

Koz, popmynmrpoBka Kon, popmynupoBka HUHAUKATOPA [Tnanupyemeie pe3yabTaThl
KOMIIETEHITUA 00y4eHus 0 TUCIUILUINHE
(MomyII0), XapakTepU3yIOIIHe
3Tans! GOPMUPOBAHUS
KOMITETEHIINH, WHINKATOPOB

VK-1 Cnocoben W-1.VK-1. Beimenser mpobnemHyio | ['OTOBHOCTh HMPUMEHSTH TPH
OCYLLECTBIATH ITOUCK, CHTYAIHIO, OCYLIECTBIIACT €€ aHAIIM3 U | pelieHrH 3aja4
KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 u JUAarHoCTUKY Ha OCHOBE CHUCTEMHOI'O




CHHTe3 HH(popManuy,
HIPUMEHSTh CUCTEMHBIH
MOIXOJ JUIsl peIIeHus
MOCTaBJICHHBIX 3a]1a4

oIX0J1a
NJ-2. YK-1. ocymecTBiseT TOHUCK,
otbop u CHUCTEMAaTH3ALINIO
nH(pOpMaIUu VIS OTIpeICTICHHS
aNTbTePHATUBHBIX BapHaHTOB
CTpaTEeru4ecKux pelieHui B

poOJIEeMHOM CUTYalluH

NA-3. YK-1. onpenenser U OLleHUBAET
PpHUCKH BO3MOKHBIX BapHaHTOB
peumieHui  MPOONEMHON  CUTyauuw,
BBIOMpaeT ONTUMAJbHBIN BapuaHt ¢
peleHus

npo¢eCCHOHATBHON
JACATCIIbHOCTHU
CIeUATM3HPOBAHHOE
porpaMMHOE OOecTeueHHe
U METOABl HCKYCCTBEHHOTO
HUHTCIJICKTA.

['oToBHOCTH pa3pabaTbIBaTh
OCHOBHBIC MOAyJin
UHTEIJICKTYaJIbHBIX CHCTEM,
BJIAACTh MpUEMaMU PCIICHUA
NpaKkTHYECKUX  3agad B

IIK-9 Cnocoben | M-1TIK-9 OpueHTupyercs B | IPEIMETHOM 00NacTH.
UCTONB30BaTh  HU(QPOBBIC | COBPEMEHHBIX TEHACHLIUAX Pa3BUTHUS
TEXHOJIOTHH, UUPPOBBIX  TEXHOJOTUH, BHIOUpAET
CIELHAIN3UPOBAHHOE TEXHOJOTMH  WJIM  IPOrpaMMHBIE
mporpaMMHoOe OOecCIeueHHUe, | CPEICTBA JUIS PEIICHUS MTOCTABICHHBIX
METO/IBI HCKYCCTBEHHOTI'O | 3a/1ad.
UHTEJIEKTa B | UJ-2TIK-9 IlpumeHnsier npu perieHUU
npodhecCHOHATBHON 3amaq npohecCHoHATBHON
JeSITeTbHOCTH JEATeNIbHOCTH  CIIELMAIN3HPOBAaHHOE
MporpaMMHOE OOecre4eHHe, METO/BI
HCKYCCTBEHHOT'O HHTEJUIEKTa U

MAaIIMHHOTO 00yYeHHsI

2. Leab u 3a7a4u CaMOCTOSITEIbHOH PadoThI

Benymas nens opranuzanuu u ocymectBienus CPC coBmamaer ¢ ueibio oOyueHus
cTyaeHta — (opMupoBaHue Habopa OOIIEHAYyYHBIX, NPOPECCHOHATBHBIX W CHEIHATBHBIX
KoMIeTeHIMi Oynymiero OakamaBpa IO HampaBieHuI0 moJarotoBku «llemarornyeckoe
o0OpazoBaHHE».

ITpu oprannzanuu CPC BaXHBIM 1 HEOOXOJMMBIM YCIIOBUEM CTAHOBATCS (POPMHUPOBaAHUE
YMEHHUSI CaMOCTOSTENbHOW pabOThl sl TPUOOPETeHHsI 3HAHWK, HABBIKOB M BO3MOXXHOCTH
OpraHu3aiuy yyeOHOM U Hay4yHOH JesTenbHOCTH. Llenbio camocTosTenbHON paboThl CTYIEHTOB
SBIISICTCS OBJaJieHHE (PyHIaMEHTAIbHBIMH 3HAHHUSMH, MPO(HECCHOHAIFHBIMU YMEHUSMH |
HaBbIKAMU  JIEITEIBHOCTH MO  NPO(UII0, ONBITOM TBOPYECKOH, HCCIeI0BaTeIbCKON
JeSITEIbHOCTH. CamocrosTenbHass ~ paboTa  CTYAEHTOB  CIIOCOOCTBYET  Pa3BUTHUIO
CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH M OPraHW30BaHHOCTH, TBOPUYECKOTO MOAX0/Ia K PEHICHU IO
npo0seM yueOHOro 1 MpodhecCuOHaTFHOTO YPOBHS.

Zagauamu CPC saBisroTcs:

e cHCTeMaTH3alusl W 3aKpeIuIeHue
NPaKTUYECKUX YMEHHI CTYACHTOB;

e yriyOJieHHe U paclIupeHNe TEOPETHUECKUX 3HAHU;

e (QopMHpOBaHHWE YMEHMH HCIOJb30BaTh HOPMATHUBHYIO, IPAaBOBYIO, CIIPABOYHYIO
JOKYMEHTAITUIO M CIICIHATBHYIO IUTEPATypY;

® pa3BUTHE TIO3HABATEIbHBIX CIOCOOHOCTEH M AaKTHBHOCTU CTYIEHTOB: TBOPYECKOM
WMHHUIIMATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BAaHHOCTH;

¢ (GopMHpPOBaHHE CaMOCTOSITEIHPHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO M CAaMOPEaTH3aIIHH;

® Ppa3BUTHUE UCCIIEOBATEIBCKUX YMEHUH;

® UCIOJb30BaHHWE MaTepuana, COOPAaHHOTO U MOJIYYEHHOI'O B XOJI€ CaMOCTOSITEIbHBIX
3aHATUI Ha CEeMHHApax, Ha MPaKTHYECKUX MU JIAOOPAaTOPHBIX 3aHATUSAX, MPU HAMHMCAHUH

IMOJIYYCHHBIX TCOPETUICCKUX 3HAHUH n




KYpCOBBIX U BBIIYCKHOM KBaTU(pHUKAIMOHHONH pabor, ansi 3((EeKTUBHOW NOATOTOBKU K
UTOTOBBIM 3a4€TaM U SK3aMEHaM.

3. Topsiaok BBINOJHEHHUSI CAMOCTOSITEIbHOI PadoThI CTYI€eHTOM
4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU 1umepamypou

[Tpu pabote ¢ KHUroW HEOOXOOUMO MOA0OpaTh JIUTEPATYPy, HAYYUTHCS MPABUIBHO €€
YUTaTh, BeCTH 3amucu. s moadopa autepaTypsl B OMOIMOTEKe UCHOIB3YIOTCS alaBUTHBIN U
CHCTEMATUYECKUI KaTaJlOlH.

Ba)xHo MOMHUTH, YTO palMOHANbHbIE HABBIKM Pa0OTHI C KHUTOW - 3TO BCerjaa OoJbIast
HSKOHOMHS BPEMEHU U CHUIL.

[IpaBuibHbIE  TONO0OP YUYEOHMKOB PEKOMEHAYETCS IIpernojaBaresieM, YHTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxomumasi nmutepaTypa MOXKET OBITh TaKXKe YKa3aHa B METOAMYECKHX
pa3paloTKax Mo JaHHOMY Kypcy.

N3yuast matepuan no yueOHUKY, CIEAyeT MEPEXOAUTh K CIEIYIOIIEMY BOIPOCY TOJIBKO
nociie TPaBUIBHOTO YSACHEHHUS MpPEIbIIyIIero, OMHUChIBas Ha Oymare Bce BBIKIAAKUA U
BBIUMCJIEHUS] (B TOM YHUCIIE T€, KOTOpble B YYEOHMKE OIYLIEHbl WM Ha JIEKUUU JaHbl JUIS
CaMOCTOSITENILHOTO BBIBOJIA).

[Ipu u3yueHnuu 10001 AUCUUIUIMHBI OOJIBIIYIO U BaXHYIO POJIb UTPAET CAMOCTOSTEIbHAS
WHAMBHUAYyallbHAs padoTa.

Ocoboe BHHMaHHE cJeayeT OOpaTUTh Ha OIpEIeIIeHHE OCHOBHBIX IOHSATHH Kypca.
CryneHT J0JDKeH MoApoOHO pa3duparh MPUMEPHI, KOTOPHIE MOSCHSIOT TaKUE OMpPENETICHUS, U
YMETb CTPOMTH AaHAJOTWYHbIE MPUMEPHl camocTosTeNbHO. HyXHO [100MBaThCsl TOYHOTO
NPEACTABICHUS] O TOM, 4YTO H3ydaellb. [loJ€3HO coCTaBIATH ONOpHBIE KOHCHEKTHL. [lpu
M3y4EeHUU MaTepHaya Mo y4eOHUKY TOJIE3HO B TeTpaau (Ha CHEIHATbHO OTBEICHHBIX IMOJISIX)
JIOTIOJIHATh KOHCHEKT JEeKUUW. TaM ke cielyeT OTMedaTb BOIPOCHI, BBIJCICHHBIE CTYAECHTOM
JUIsL KOHCYJIBTAIlUU C IPENOaBaTEIIEM.

BbIBOIBI, TTONTyYEHHBIE B pE3y/bTaTe U3YUYEHHS, PEKOMEHIYETCSI B KOHCIIEKTE BBIJEISATH,
YTOOBI OHU MPH MEPEUUTHIBAHUY 3aIUCEH JTyUIlle 3alIOMUHAIKCD.

OnbIT NMOKa3bIBAET, YTO MHOTUM CTYAEHTaM IIOMOTaeT COCTaBJIE€HUE JIMCTAa OMOPHBIX
CUTHAJIOB, COJIEprKaIlero BaKHEHIINe U HauboJsee 4acTo ynorpedisieMmble (GOpMyJibl U MOHATHUS.
Takoil TUCT MOMOTaeT 3amoOMHUTH (OPMYJIbI, OCHOBHBIC MOJIOKEHHUS JICKIHH, a TaKKe MOXKET
CILY’KMTb ITOCTOSIHHBIM CIIPAaBOYHUKOM JJIsI CTYJEHTA.

UreHne Hay4HOro TEKCTa SIBISETCS YacThbIO MO3HABATENbHOM AesTenbHOCTH. Ee nenp —
W3BJICUCHHE U3 TEKCTAa HE0OXoauMoi nHpopmaruu. OT TOTO Ha CKOJIBKO OCO3HAHHA YUTAIOUTUM
coOCTBEHHas BHYTPEHHSS YCTaHOBKA MpU OOpallleHUH K MEeYaTHOMY CIIOBY (HAMTH HY>KHBIE
CBEICHMSI, YCBOUTh MH(GOPMAIUIO MOJHOCTHIO WM YaCTUYHO, KPUTHUECKU MPOaHAIN3UPOBATH
MaTepuai U T.I.) BO MHOTOM 3aBUCHUT 3()()EKTUBHOCTh OCYILIECTBISEMOTO IEHCTBUSI.

Boiaensitor uemauipe ocrhosnbie ycmanoeKu 6 UmeHuu Hay4Ho20 MeKcma:.

MH(OPMAIIMOHHO-TIOMCKOBBIH (3a/1a4a — HAITH, BELACTUTH UICKOMYIO HH(OPMAIIHIO)

ycBauBaromas (yCwJus YWTATeNsl HAIpaBlIieHbl Ha TO, YTOObl KaK MOXHO TIOJHEe
OCO3HaTh W 3allOMHUTh KaK CaMU CBEJICHMs HU3JlaraéMble aBTOPOM, TaK M BCIO JIOTHMKY €ro
paccyx1eHUi)

AQHAIUTUKO-KPUTHUYECKAsl (YUTATeNlb CTPEMHUTCS KPUTHUYECKH OCMBICIUTh MaTepHall,
[IPOAHAIU3UPOBAB €T0, ONPE/IETNB CBOE OTHOIIEHHE K HEMY)

TBOpUECKas (CO3[aeT y YUTATeNsl TOTOBHOCTh B TOM WJIM WHOM BHUJE — KaK OTIPaBHOM
MYHKT JJIS1 CBOMX PAcCyKJeHUM, Kak o0pa3 /i NeHCTBUS MO aHAJIOTMH U T.I. — HUCIOJIb30BATh
CY)KICHHS aBTOpa, XOJ €ro MbICIEH, pe3ynbTaT HaONIOJCeHUsA, pa3pabOTaHHYI0 METOJIHUKY,
JOTIOTHUTD UX, MTOJIBEPIHYTh HOBOM MPOBEPKE).

OcnosHule 6U0bl CUCEMAMUUPOSAHHOU 3ANUCU NPOYUMAHHO2O.!

AHHOTHpOBaHHE — TPEAETbHO KpPAaTKOE CBSI3HOE OINMUCaHHE MPOCMOTPEHHON WM
MIPOYMTAHHON KHUTH (CTaTbM), €€ COACPKaHUsI, UCTOUHUKOB, XapaKTepa U Ha3HAYCHUS,



[InanmpoBaHme — KpaTkas JIOTHYECKas OpraHu3alusi TEKCTa, pPaCKPBIBAIOIIAS
coJiep’KaHue U CTPYKTYPY U3y4aeMOro MaTepuana,

Te3supoBaHue — JaKOHMYHOE BOCIIPOM3BEJECHHE OCHOBHBIX YTBEPXKACHMHM aBTOpa 0O€3
pUBJICYEHHS (PAKTUUECKOTO MaTepuara;

[{uTupoBaHue — JOCIOBHOE BHIMMCHIBAHUE M3 TEKCTA BBIIEPIKEK, U3BICUCHH, Hanboee
CYIIECTBEHHO OTPAXKAIOIIMUX TY WA HHYIO MBICIIb aBTOPA;

KoHcnexktupoBaHnue — KpaTkoe U IOCJEI0BATEIbHOE M3JI0OKEHHE COJEPIKAHUSA
MPOYUTAHHOTO.

KoHcnekT — cnoxHbIi c1ocod U3M0KEHHS COICpKAHUSI KHUTH UM CTaThU B JIOTHYECKOM
nociea0BaTelbHOCTH. KOHCIIEKT akKyMylnHpyeT B ce0e MpeablIyline BUIbl 3alHUCH, TI03BOJISET
BCECTOPOHHE OXBAaTUTh COJICPKAHUE KHUTH, CTaThU. [103TOMY yMEHHE COCTABIIATH TUIaH, TE3UCHI,
JIeJIaTh BBIMUCKYU U IPYTHE 3aliCH ONPEeIseT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu o cOCMasieHur0 KOHCNeKma:

1. BHUMaTeNnbHO NPOYUTANUTE TEKCT. Y TOUHUTE B CIPABOYHOM JINTEPATYPE HEMOHSITHHIC
cinosa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIIPABOYHBIE JJAHHBIC HA M1OJISI KOHCIIEKTA;

2. BoiaenuTte riaBHOE, COCTAaBbTE IUIAH;

3. Kpatko cdopmynupyliTe OCHOBHBIE MOJOXEHHS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpa;

4. 3akOHCHEKTUPYWUTE  MaTepual, dYeTKO  cieays  ImyHKTam  1oiaHa.  [lpum
KOHCIIEKTUPOBAHUU CTapalTeCh BBIPA3UTh MBICIb CBOMMH CJIOBaMHU. 3alHMCHU CIEAYET BECTH
YETKO, ICHO.

5. I'pamotHO 3amnuckiBaiiTe nutatel. L{luTupys, y4uThIBaliTe JIAKOHUYHOCTH, 3HAYUMOCTh
MBICIIH.

B Tekcre xoHCHIEKTa KenaTeabHO MPUBOJUTH HE TOJIBKO TE3UCHBIE MOJOKEHHS, HO U UX
JoKazarenbcTBa. [Ipu odopMIleHMH KOHCIIEKTa HEOOXOIMMO CTPEMHTHCS K €MKOCTH KaXKIOTrO
npemioxkeHus. MpICTU aBTOpa KHUTH CIEAyeT H3JlaraTb KpaTKo, 3a00TsIch O CTWIE U
BBIPA3UTEILHOCTH HAIMCAHHOTO. UHCIIO JOTIOTHUTEIBHBIX JIEMEHTOB KOHCIIEKTA JIOJDKHO OBITh
JOTUYECKH  OOOCHOBAaHHBIM,  3alMUCH  JOJDKHBI ~ PAcTpeleNsiThCs B ONpeAeNeHHOU
MOCJIEI0BATENbHOCTH, OTBEYAIOIIEH JIOTMUECKON CTPYKTYype MpousBeaeHus. s yrouHeHus u
JOTIOTHEHUS HE0OXOIUMO OCTABIIATH MOJIS.

OBnazneHne HaBbIKAMU KOHCIIEKTHUPOBAHUS TPeOyeT OT CTYAEHTa LIEJIeyCTPEMIIEHHOCTH,
MOBCEIHEBHOM CaMOCTOATEIbHON PabOTHI.

4.2. Memoouueckue pekomeHOayuu NO NOO20MOBKe K NPAKMUYECKUM U J1AO0PaAmMOPHLIM
3auAMUsIM

st Toro 4TOOBI MPAaKTHYECKUE M JIA0OpATOPHBIC 3aHATHS MPUHOCUIN MaKCHUMAJIbHYIO
MONIb3y, HEOOXOAMMO TOMHUTh, 4YTO VIpPaXHEHHE U pelIeHHe 3a7ad MPOBOASTCS IO
BBIYUTAHHOMY Ha JIEKIMAX MaTepHally M CBsI3aHbI, KaK MPaBUJIO, C JACTAIBHBIM pPazdopom
OTJIENIbHBIX BOIIPOCOB JIEKIIMOHHOTO Kypca. Ciaeayer noJ4epKHYTh, YTO TOJBKO MOCIIE YCBOSHUS
JIEKIIMOHHOTO MaTepuaia C OMNPENeIEHHON TOYKH 3peHHsl (a2 MMEHHO C TOH, C KOTOpOHl OH
U3JIaraeTcs Ha JIEKIUAX) OH OyJeT 3aKPeriAThCs Ha MPAKTUYECKUX 3aHITHUAX KakK B pPe3yibTaTe
o0Cy)XJIeHUSI M aHalu3a JEKIUOHHOIO MaTepuaia, Tak U C MOMOIIbIO PELIEeHUs] MPOOIEMHBIX
cutyanui, 3anay. [Ipy 3TUX yCIOBUAX CTYJEHT HE TOJBKO XOPOLIO YCBOMUT MaTepuall, HO U
HAy4UTCS TPUMEHSATH €r0 Ha TPAKTUKE, a TAKXKE TOJYYUT JOMOJHHUTEIBbHBIA CTUMYJT (M 9TO
OUYeHb BAXXHO) JIJISl aKTUBHOM MPOPaOOTKH JEKIUH.

[Ipu camocTOSTENHPHOM PEIICHUH 33]1ad HY’)KHO OOOCHOBBIBATH KAXKIBIM ATal PEIICHHS,
UCXO0JI U3 TEOPETUUECKUX MOJIOKEHUH Kypca. Eciu CTyIeHT BUAUT HECKOJIBKO MyTEeH pelIeHus
npo0sieMbl (3aaun), TO HYXKHO CpPaBHMTb UX W BBIOpaTh camblii pannoHaibHbIA. [lone3no no
Hayajga BBIUMCICHWA COCTaBUTh KpaTKUW IJIaH peuieHus mnpoOieMbl (3amauu). Pemenue
NpoOJIEMHBIX 3aJa4 WM IPUMEPOB CIeAyeT MU3iaraTh MOAPOOHO, BHIYMCIEHHUS paclojiarath B
CTPOrOM TOPSAKE, OTIENSAS BCIIOMOTaTeIbHbIE BBIYMCICHUS OT OCHOBHBIX. Pemienus mnpu
HEO0OXOIMMOCTH HYKHO COMTPOBOKIATh KOMMEHTAPUSIMH, CXEMaMH, YEPTESIKAMH U PUCYHKAMH.



Crnenyer NOMHUTB, YTO pEUICHHE KaXI0W y4eOHOW 3agaud JOJDKHO JIOBOAUTHCS /10
OKOHYATEeIbHOI0 JIOTHYECKOTO0 OTBETa, KOTOPOro TpedyeT YCIOBHE, M IO BO3MOXHOCTHU C
BBIBOZIOM. [lodydeHHBI OTBET cienyeT MPOBEPUTh CHOCOOAMH, BBHITEKAIOIIMMHU U3 CYyIIECTBa
naHHoM 3ajmaun. [lome3Ho Tarkke (eciaM BO3MOXHO) pellaTh HECKOJbKUMH CHOCOO0aMU U
CPaBHUTH IIOJYYEHHBIE pe3yJbTaTbl. PemieHue 3agad JaHHOIO THUIIA HYXKHO IPOAOJDKATH M0
IpHUOOPETEHUS TBEP/IbIX HABBIKOB B UX PEIICHUM.

4.3. Memoouueckue pexomeHoayuu no camonpogepke 3HaAHUll

ITocne u3yyeHus onpenesieHHON TeMbl M0 3alUCSIM B KOHCIEKTEe M Y4eOHHUKY, a TaKxke
pelIeHUsT JOCTATOYHOI'O KOJIMYECTBA COOTBETCTBYIOIIMX 3a7a4 HAa IPAKTUYECKHUX 3aHATUAX U
CaMOCTOSITEJIBHO CTYJEHTY PEKOMEHAYETCs, IPOBECTH CaMOIIPOBEPKY YCBOCHHBIX 3HAHUH,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3yYEHHOHN TEME.

B citydae He0OXOJUMOCTH HYXKHO €Ilie pa3 BHUMATEIbHO pa300paThcs B MaTepHale.

NHorna HEROCTaTOYHOCTh YCBOEHHUs TOTO WJIM MHOT'O BOIIPOCA BBIACHSETCS TOJIBKO IIPU
W3YYEHUH JajbHEHIIero Marepuana. B 3ToM ciydae Hao BEPHYThCS Ha3al U IOBTOPUTH ILUIOXO
YCBOEHHBIM Marepuasl. BakHbIi KPUTEPHUI YCBOCHMS TEOPETUYECKOrO0 MaTepualla - YMEHHE
pelars 3aJa4d WM IOPONTH TECTUPOBAHME IO NpOiAEHHOMY Marepuany. OpgHako ciemyer
IIOMHUTb, YTO INPABWIBHOE DPELICHHUE 3a/a4d MOKET IOJIYYUTBCS B PE3yJbTaTe NPUMEHEHUS
MEXaHUYECKHU 3ay4eHHbIX (opMyI1 6€3 MOHUMAHHUs CYIIHOCTH TEOPETUUYECKUX TOJI0KEHUH.

Bomnipocsl 1u1st cobecenoBaHust
ba30BbIi1 ypoBeHb

Tema 1. [Ipumenenune M B coBpeMEHHOM JKU3HMU.

1. O61ee npeacrabieHre 00 UCKYCCTBEHHOM MHTEIIEKTE.
2. Hcnonp30BaHue NCKYCCTBEHHOTO MHTEIUICKTA B Pa3IMYHbIX cepax.
3. IlepcniekTHBBI HCIIOIB30BAHNS HCKYCCTBEHHOTO MHTEIUICKTA.

Tema 2. [IporpammHoe o0ecrieueHre 1 OHJIalH cepBUCH, TpuMeHsieMble B .

DKcrnepuMeHTaANIbHBIN 3BONIOIIMOHHBIN XapakTep pa3padborok cucrem NUN.
Bo3MoxHOCTH IpOrpaMMHBIX CpeACTB ¢ IpuMmeHenneM UL

TpebGoBanust k mporpaMmmHomy obecnieuenuro NU.

S13b1KM porpaMMmupoBanus ais 3anay M.

[ToussTue 00 oHTONOrMsIX. BO3MOXHOCTM NpPUMEHEHHS  OHTOJIOTMH B
npodecCHOHATBHOMN 1eATENTbHOCTH.

NG

Tema 3. MeTtoapl HCKYCCTBCHHOI'O MHTCJUICKTAa B COBPEMCHHOM O6p8.30BaHI/II/I.

1. HcKkyccTBEHHBIN UHTEIIEKT B 00pa30BaHUM.
2. W cKycCcTBEHHBIN HHTEIJIEKT: KOHKYPEHT WM IOMOIIHUK YUUTENS?
3. «becrmnoTHoe» oOpa3oBaHue.

Tema 4. IlpumMeHeHHE HMCKYCCTBEHHOIO WHTEIUIEKTa IIPH BHEJIPEHUU UPPOBBIX
00pa3oBaTeNbHbIX IIaT(HOPMEHHBIX PEILICHUH.

HHuTennexTyanbHble ThIOTOPCKHE CUCTEMBI U aIallITUBHOE O0yUYEHHE.

[Tpumepbl 1 0COOEHHOCTH CUCTEM AN TUBHOTO O0YUYEHHUS.

CrangapTHble 3a/1a4M aJaITUBHOTO O0Y4YEHHUS.

WHTemiekTyanbHbIN aHaIU3 TaHHBIX U 00pa3oBaTeibHas aHATUTHKA.
XapakTepucTUKa U IpUMEPbl POCCUICKUX 00pa30BaTeIbHBIX OHIAWH-TIIATPOPM.

NG A



I1oBBIIIEHHBIN YPOBEHB

Tema 1. [Ipumenenue MM B coBpeMEHHOM JKHU3HMU.

9. Cdepsl npuMeHEHUsI CHCTEM UCKYCCTBEHHOTO MHTEIUICKTA.
10.  IIpoGiemsbl UCIIOIB30BAHMS HCKYCCTBEHHOTO HHTEIUICKTA.
11. OOmee mpexncraBieHUE O MPUMEHEHUM HCKYCCTBEHHOIO HWHTEIJIEKTAa B

npohecCuoHaNBHOM NeSTEbHOCTH.
Tewma 2. [IporpammHoe obOecrieueHre U OHJIAMH CEpBHUCHI, TpuMeHsieMble B V.

Knaccudukanus nHTEIeKTyalIbHbIX CHCTEM.

S3biku JIMCIT u [TVIDHEP B VA

[Tpumenenue s3pika nporpammupoBanns PY THON B pazpabotke cucrem M.
Onucanue s1361Kk0B R 1 PROLOG st pemenus 3apau UN.

BosmoxknocTu cucteMsl Protégé mist cozmanust OHTOIOTUH.

orwdPE

Tema 3. MeTobl HCKYCCTBCHHOI'O MHTCJUICKTAa B COBPEMECHHOM O6paBOBaHI/II/I.

1. [TpoGnembl coBpeMEHHOro 00pa3oBaHMsl, KOTOPbIE MOYKHO PEUIMTH C IOMOIIbIO
NH.

2. [TpoGaembl UCIIOIBb30BaHUS UCKYCCTBEHHOI'O MHTEIIJIEKTa B 00pa30BaHUM.

3. Metonbl  HMCKYCCTBEHHOTO ~ HHTEJJIEKTa  Kak  CHocod  IPEeoioIeHHs
(byHAaMEHTaIBHBIX IPOOJIEM COBPEMEHHOI'O 00pa30BaHMUsL.

4. XapakTepHucTHKa U IPUMEPHI 3apy0eKHBIX 00pa30BaTeNbHBIX OHJIAHH-TIIAT()OPM.

Tema 4. IlpumMeHeHHE HWCKYCCTBEHHOTO WHTEIUIEKTa IIPH BHEIPEHUU HUPPOBBIX
00pa3oBaTeNbHBIX MIAT(HOPMEHHBIX PEILICHHH.

1. [IpumeHeHne  HMCKYCCTBEHHOTO  HMHTEIUIEKTa  JJs  OIEHKHM  KadyecTBa
00pa3oBaTeNLHOTO MpoIiecca.

2. ABTOMaTHUYECKas OIICHKAa KayecTBa MUCbMEHHBIX Pad0T 00yJaroIuXxcsl.

3. AHanmu3 oO0paTHOM CBSI3M OT OOYYAIOIIMXCSl M KOHTPOJIb Tpoiiecca oOydeHus: Ha

OCHOBE 00pabOTKM TEKCTOBOM WHGOpPMAIMU U3 COIMAIBHBIX ceTell U 00pa3oBaTeNbHBIX
bopyMOB.

4. TexHONOrnM WCKYCCTBEHHOTO WHTEIUIEKTa: BO3MOXXHOCTH U TPUMEHEHHE B
00pa3oBaTeNbHOU cpejie.

4.4. Memoouueckue pexomerHoayuu no HANUCAHUIO HAYYHLIX MEKCMOo8 (00K1a008, peghepamos,
acce, HAYUHBIX cmametl U m.o.)

ITepen Tem, Kak TPUCTYNHTh K HAIMKMCAHWIO HAYYHOTO TEKCTa, BAXHO pPa3o0parhes,
KaKoBa MCTHUHHAsS 1€bh BAIIETO HAYYHOTO TEKCTa - HSTO MOMOXKET BaM Pa3yMHO paclpeeNiuTh
CBOW CHJIBI U BPEMSI.

Bo-niepBbIX, cHauana HYXXHO ONPEAENTUTHCS C UAEeH HAYYHOTO TEKCTa, a JUIsl ITOTO
HEOOXOJUMO HAyYUThCS JIMOO OTHOCUTBHCS K pa3HBIM SBJICHUSAM U (akTaM HECKOJIbKO
KPUTHYECKH (CBOS MJed — KaK MHas TOYKa 3PEHUs), MO0 HAYYUTHCS YBIEKATHCS KAKUMHU-TO
W3BECTHBIMH HJCSIMH, KOTOpPBIE HYXIAIOTCS B JIOpa0OTKe (Wues — KaKk ONTHMHCTHYCSCKAs
MO3UIMS U HAMPaBICHHOCTh Ha JajbHEiIlee COBEPIICHCTBOBAHHE YK€ H3BECTHOro). Bo-
BTOPBIX, HAYUYUTHCS OPTraHU30BBIBATh CBOE BPEMs, Bellb, KaK M3BECTHO, CBOOOIHOE (OT BCAKUX
TIIYIIOCTEH) BpeMsi — Ba)KHEHIIee yCIOBHE HACTOAIIETO TBOPUYECTBA, JUIsI HEro HAKOHEI-TO
MOSIBIISIETCST BpeMsi. MHOTja IMEHHO Ha OPTraHM3AIMI0 TAKOTO BPEMEHU YXOJHUT HeMayas 4acTh
CHWJI U TAJIAHTOB.



[Tucate crnemyer SICHO W TMOHSTHO, CTapasCh OCHOBHBIC MOJIOKEHUS (OPMYITUPOBATH
YETKO M HEJABYCMBICIICHHO (4TOOBI M caMOMy TIOHSATHO OBLIO), a TakKXe CTPEeMsCh
CTPYKTYpUpOBaTh CBOW TeKCT. Kaxk/plil pa3 Haao MpeAcTaBisATh, YTO Balll TEKCT OyJIeT KTO-TO
YUTaTh M €My 3aXO4yeTcsi COPHUEHTHPOBAThCSI B HEM, OBICTPO HAXOAUTh OTBETHl Ha
MHTEPECYIOIINE BOIPOCHI (320JHO MPEACTaBbTE ceOs Ha MeCTe Takoro 4yenoseka). [lonarHo, uyTo
paboTa, HamucaHHas «CIUIOIIHBIM TeKCTOM» (0e3 3arosioBKOB, 0€3 BBIIEICHUS KPYIHBIM
mpudToM HamboJee BAXKHBIM MECT U T, 1.), Y KYJIBTYPHOTO YHUTATelNs JIOJDKHA BBI3BIBATH
Ope3rinuBOCTh U JaKe XKalOCThb K aBTOPY (MCKIIIOYEHHS] COCTABIISIIOT HEKOTOpHIE JIPEBHUE
TEKCTHI, KOTJa U KaHp ObUT MHOM M K TEKCTaM OTHOCWJIMCh MHAYe, 1a U CaMHX TEKCTOB OBLIO
ropa3o MeHbllIe — HE TO, YTO B JMOXY «MH(GOPMAIMOHHOTO B3PbIBa» U COOTBETCTBYIOILIETO
«UH(DOPMAIIIOHHOTO MYCOpay).

O0beM TekcTa U pa3auyHble OPOPMUTENIbCKHE TPeOOBaHHS BO MHOIOM 3aBUCST OT
MPHUHSITHIX B KOHKPETHOM y4e€OHOM 3aBEJICHUU TOPSIIKOB.

Pedepar (mokian) - 3TO caMOCTOATENbHOE HCCIIEOBAHUE CTYJECHTOM OIpeAesIeHHOM
po0JIeMbl, KOMIUIEKCA B3aUMOCBSI3aHHBIX BOIIPOCOB.

Pedepar nHe momxHa cocTaBiATbCA M3 (PparMEHTOB cCTaTei, MoHOrpaduii, MocoOHil.
Kpome mpocroro m3noxkeHusi (pakToB M LUTAT, B pedepaTe TOHKHO MPOSIBIATHCS aBTOPCKOE
BUJICHUE MPOOJIEMBI U €€ PEIICHUS.

PaccMoTpuM OCHOBHBIE ATAIlbI MOATOTOBKH pedepaTa CTyJCHTOM.

Brinonnenue pedepara HauMHAETCS C BBIOOpPA TEMBI.

3areM CTyIEHT NPUXOIUT HA TMEPBYI0 KOHCYJIbTAMIO K PYKOBOIUTEIIO, KOTOpas
peycMaTpUBAaeT:

- 00Cy’KIeHUe eI U 3a7a4d padoThl, OCHOBHBIX MOMEHTOB H30paHHOH TEMBI;

- KOHCYJIbTUPOBAHUE IO BOIIPOCaM MO00pa JTUTEPaTypHI;

- COCTaBJICHUE TIPEABAPUTEIHHOTO TIIaHA.

Crnenyromm 3TanioM siBisieTcst pabota ¢ auteparypoil. HeoOxomumas nutepatypa
noJ0UPAETCsl CTYIEHTOM CaMOCTOSITEIBHO.

[Tocne moxbopa nuTeparypsl 1enecoo0pa3Ho cAenaTs padounii BapuaHT IjiaHa paOOTHI.
B HeM HYXHO BBIICTUTH OCHOBHBIC BOIPOCHI TEMbI W TMaparpadbl, PACKPHIBAIONINE WX
coJiepKaHue.

CocCTaBJICHHBI CIUCOK JIMTEPATYPBl U TPEABAPUTEIHHBIN BapUaHT IUIaHA yYTOYHSIOTCS,
COIJIaCYIOTCSl Ha OUepeJHON KOHCYJIBTAllUU C PYKOBOAUTEIIEM.

3areM Ha4yMHAETCS CIEOYIONIMA dTam paboOThl - HW3YyYeHUe JHTeparyphl. TOJBKO
BHUMATEJNBHO YUTas U KOHCHEKTUPYS JHUTEPATypy, MOKHO pa300paTbCs B OCHOBHBIX BOIMPOCAX
TEMBI ¥ TIOAATOTOBUTHCS K CAMOCTOSITEIFHOMY (aBTOPCKOMY) U3JIOKEHHIO CoJlepKaHus pedepara.
Koncnektupysi NepBOMCTOYHUKH, HEOOXOJUMO OTpPa3UTh OCHOBHYIO HJCK0 aBTOpa M €ro
MO3HIIMI0 TI0 HCCIIEyEMOMY BOMPOCY, BBIABHTH TPOOJIEMbI W HaMETHUTh 3aJaqyd IS
JABHENIIET0 U3y4eHUs TaHHBIX TPOOIIeM.

Cucrematuzansi ¥ aHaTU3 M3YYCHHOW JUTEpaTypbl 1O MpoOJieMe HCCIeT0BaHUS
MO3BOJISIIOT CTYJCHTY Hamucarb padoTy.

Paboumii BapmaHT TekcTa pedeparta MpeaOCTaBISIETCS PYKOBOAMTENIO HA MpoBepKy. Ha
OCHOBe palouero BapuaHTa TEKCTa PYKOBOJIUTENIb BMECT€ CO CTYACHTOM OOCYyXAaer
BO3MOKHOCTH JOpabOTKH TekcTa, ero odopmienne. [locine mopaboTku pedepaT craercs Ha
Kadenpy AJs ero OlleHUBAHUS PYKOBOIAUTEIEM.

Tpebosanus k Hanucanuio peghepama

Hanucanue 1 pedepara sBrsercss 00s3aTeNbHBIM yClIoBHEM BoinonHeHus miana CPC o
0001 TUCIUTUIMHE TPOPECCHOHATHHOTO IHKJIA.

Tema pedepata MokeT OBITH BBIOpaHAa CTYACHTOM W3 MPEAJIOKEHHBIX B paboueit
nporpaMMe WM (OHJE OIEHOYHBIX CPENICTB IUCIHUILTUHBI, THOO OMpeIeseHa CaMOCTOSTENBHO,
UCXOJSl W3 HHTEPECOB CTyJAeHTa (B paMKaxX H3y4aeMoW AUCHHILTMHBEI). BbeiOpaHHyl0 Temy
HEOOXO/IMMO COTJIACOBATHCS C MPETIOIaBaTENIEM.

Pedepat momxeH ObITh HalTMCaH HAYYHBIM SI3BIKOM.



O6beM pedepata nomkeH coctaBisaTh 20-25 crp.

Cmpyxmypa peghepama:

e Bgenenue (He 6omnee 3-4 crpanun). Bo BBeneHun HeoOXOAMMO 0OOCHOBaTH BBIOOD
TEMBbI, €€ aKTyaJlbHOCTb, OUEPTUTh O0JIACTh HCCIIEJIOBAHUS, OOBEKT HCCIEeI0BAaHUS, OCHOBHbBIC
LENU ¥ 33]1a91 MCCIIeIOBAHMUS.

e (OCHOBHAas 4acCTb COCTOUT M3 2-3 pa3nesioB. B HUX pacKpbIBaeTCsl CyTh MCCIEIYEeMOU
po0JieMbl, MPOBOJUTCS 0030p MUPOBOH JIMTEPATypbl U UCTOUYHUKOB VIHTEpHET MO MpeaMery
UCCIICIOBaHMs, B KOTOPOM JA€TCsl XapaKTEPUCTHKA CTENEHH pPa3pabOTaHHOCTU MPOOIEMBI U
aBTOpPCKAs aHaJUTHYECKas OIICHKA OCHOBHBIX TEOPETHUYECKHUX TOJXOAO0B K €€ pEIICHHUIO.
W3noxenne Martepuaia He J[OJDKHO OrPaHUYMBATBHCS JIMIIb OMHCATENBHBIM MOIXOAOM K
pPacKpbITUIO BbIOpaHHOW TeMbl. OHO TakKe [OJKHO COJep)KaTh COOCTBEHHOE BHJICHUE
paccMaTpuBaeMoi IpoOIeMbI M U3JI0)KEHHUE COOCTBEHHON TOUYKHM 3PEHUS HA BO3MOXHBIC ITYTH €€
pelieHusl.

e 3axmoueHue (1-2 crpanuipl). B 3axkiroueHnn KpaTKO M3JararoTcs JOCTUTHYTBIE IPU
U3Yy4EHHUH MTPOOIIEMBI IIETTH, IEPCIEKTHBBI Pa3BUTHUS HCCIETyEMOT0 BOIIPOCa

e CHucoK HCIOJNIb30BAaHHOM nuTepaTypsl (He MeHble 10 HUCTOUYHUKOB), B al(haBUTHOM
nopsiake, 0opOPMIICHHBIN B COOTBETCTBUU C MIPUHIATHIMU MpaBWJIaMU. B crMCcOK UCTIOIB30BaHHON
JUTEPATyphl PEKOMEHIYETCSI BKJIIOYATh PA0OTHI OTEYECTBEHHBIX U 3apYOEKHBIX aBTOPOB, B TOM
Yuclie CTaThH, OMyOJMKOBAaHHBIC B HAYYHBIX KYpHAJIaX B T€YEHHE MOCIEAHUX 3-X JIET U CCHUIKU
Ha pecypcsl cetn VIHTepHerT.

e [Ipunoxxenue (mpu HEOOXOIUMOCTH ).

Tpebosanus k oghopmaeruio:

TEKCT C OAHON CTOPOHBI JIUCTA;

mpudT Times New Roman;

Kerib mpudra 14;

MEXCTpPOUYHOE paccrosinue 1,5;

MoJIst: CBEpXy 2,5 cM, CHU3Y — 2,5 ¢M, cieBa - 3 cM, cripasa 1,5 cm;
pedepar nomkeH ObITh NPEACTaBIEH B COPOIIIOPOBAaHHOM BHJIE.

Tlopsook 3awumsl peghepama:

3ammra pedepara MPOBOAUTCS HA MPAKTHUECKUX 3AHATHAX, MOCIE OKOHYAHUS pabOTHI
CTyJIEHTa HajJ HUM W HCIPABICHHS BCEX HEIOYETOB, BBISIBICHHBIX MPENOJaBaTEIeM B XOJe
KoHcynbTanuii. Ha 3amury pedeparta orBoautcst 5-7 MUHYT BpEMEHH, B X0JI€ KOTOPOTO CTYJICHT
JIOJDKEH TOKa3aTh CBOOOJHOE BIAJIEHHE MaTepualioM IO 3asBieHHOM Teme. Ilpu 3amuTte
pedepaTa MPUBETCTBYETCS MCIIOIB30BaHUE MYJIbTHUMEINA-TIPE3CHTAIIHH.

Oyenka pepepama

Pedepar orieHnBaeTcs 1Mo CIEAYIOINUM KPUTEPUSIM:

* cobmoIeHne TpebOBaHU K €ro 0)OPMIICHHIO;

* HEOOXOAMMOCTb W JIOCTaTOYHOCTH JJISi PACKPBITHS TEMBl TPUBEACHHOW B TEKCTE
pedepara nHpOopMaIUy;

* YMEHHUE CTy/IeHTa CBOOOIHO M3JIaraTh OCHOBHBIC UJIeH, OTPaKEHHBIE B pedepare;

* CIIOCOOHOCTH CTY/IEHTA IMOHSATH CYTh 33/JaBa€MBIX INPEMNOAaBATENeM M COKYPCHUKaMHU
BOTIPOCOB H C(HOPMYITHPOBATH TOYHBIE OTBETHI Ha HUX.

Kpumepuu oyenxu:

Oyenka «omauyHo» BBICTABIISIETCS CTYJCHTY, €CIIA B JIOKJIAJE CTYACHT MCUEPITBIBAIOIIE,
MOCJIEI0BATENIbHO, YETKO M JIOTHYECKU CTPOMHO M3jaraeT MaTepuall; cBOOOJHO CIPABISIETCS C
3aJjauaM#, BOTIPOCAMH W APYTUMH BUIAMH TPUMEHEHUs 3HAHWIA, UCTIONB3YeT UIsS HAIHCaHUsS
JOKJIaJja COBPEMEHHBIE Hay4YHbIE MaTepHallbl, aHAIU3UPYET TMOJIYyYEeHHYI0 HH(POPMAIIHIO;
MPOSIBIISIET CAMOCTOSITETLHOCTh NPH HAITUCAHUU JIOKJIAJIa.

Oyenka «xopouio» BBICTABISETCS CTYAEHTY, €CIM KauyecTBO BBIIOJHEHUS JIOKJIaja
JOCTaTOYHO BBICOKOE. CTyIEHT TBEP/IO 3HAECT MaTepHall, TPaMOTHO H IO CYIIIECTBY H3JIaraeT ero,
HE JIONyCKasl CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOCHI 110 TEME JI0KIa/a.



Oyenka «yo0oenremeopumenvHo» BBICTABIAETCA CTYAEHTY, €CIM MaTepual JOKJIajaa
U3JIaraeTcsi 4YaCTUYHO, HO MPOOEbl HE HOCAT CYHIECTBEHHOI'O XapaKTepa, CTYIEHT JOIMyCKaeT
HETOYHOCTH M OMIMOKM IMPH 3aIIUTE AOKJIA/Aa, JaeT HEAOCTATOUHO MPAaBUIbHBIE ()OPMYINPOBKH,
HAOJI0/IAI0TCS HAPYIICHUS JIOTHYECKON MOCIE0BAaTEIbHOCTH B U3JI0KEHUH MaTepHara.

Oyenka «Hey0061emeopumenbHo» BBICTABISETCS CTYIEHTY, €CIM OH HE IMOATOTOBMII
JOKJIaJ WM JONYCTWJ CyIIeCTBEHHbIe OmMOKU. CTyOeHT HEYBEpPeHHO H3JaraeT Marepual
JIOKJIaJ|a, HE OTBEYAET Ha BOIIPOCHI IIPENO1aBaTENs.

Tembl pedepaToB

ba3oBblii ypoBEHb

Bo3moxxknoctu u npumenenue MM B o6pazoBatenbHOM cpejie.

CoBpeMeHHbIE TPOrpaMMHBIe MPOAYKTHI, OCHOBaHHBIE Ha 1.

O6m1as xapakTepucTrKa si3bika nmporpammupoBanus PROLOG.

DKCIEepTHBIE U UHTEJUIEKTYalIbHbIE O0yUYaIOLINe CUCTEMBI.

Mopenu 1 anropuTMbl paclio3HaBaHUS B SKCIIEPTHBIX CUCTEMAX.

Moaenu npeacTaBiieHUs 3HAHUI.

Oco0eHHOCTH UCTIONB30BAaHUSI CEMAHTUYECKUX CETEeH ISl MPECTaBICHUS 3HAHUH.
[IponykionHble 0a3bl JaHHBIX.

®peiiMOoBbIE MOJENIH B CUCTEMAaX UCKYCCTBEHHOTO MHTEIIEKTA.

OHTOJIOTHH 1 UX TPUMEHEHHE B TIPO(PECCHOHATBHON NS TETHHOCTH.
Bo3moskHocTu cuctemsl Protégé miist co3ganusi OHTONOTHH.

[Iporuo3upyroniyie HHTEIEKTyalIbHbIE CUCTEMBI.

[Inanupyromme NHTEIIEKTyalbHbIE CHCTEMBI.

OO0muit aHa/IN3 CYIIECTBYIOMIMX 00pa30BaTeNbHbIX IUIaT(OPMEHHBIX PELLICHUH.

CoNoOA~WNE

N Y ol
rPODNEO

I1oBBIIIEHHBIN YPOBEHb

Bupl 5KCTIEPTHBIX CHCTEM.

OcoOeHHocTH pa3pabOTKH Y4eOHOM SKCIIEPTHON CUCTEMBI.
XapakTepuctuka 0005104kH 3kcnepTHbIx cucteM CLIPS.
WHTennekTyanbHble CHCTEMBl KOHTPOJIS U IPUHATHS PELICHUH.
[TonsiTre n oO1IME XapaKTEPUCTUKN HEHPOHHBIX CETEH.
HeiipoHHble ceTH B cucTeMax MCKYCCTBEHHOT'O MHTEIIEKTA.
Ob6acTi npuMeHeHUs] HeUPOUH(POPMATUKH.

Penakropel oHTOMIOT M.

Ocnossl RDF 1 OWL.

0.  baifecoBckas cTparerus OLEHKH BBIBOJIOB.

11. Poccuiickue oOpa3zoBarenbHble OHIARH-TIIAT(OPMEI.

12.  3apyOexHble 0Opa3zoBaTeIbHbIC OHIAWH-TIIIAT(GOPMBI.

13.  Cnenmanu3upoOBaHHBIE TPOTPAMMEI TSI HEYETKAX CUCTEM.

14.  Bo3moxnocTH mporpammsl Scilab a1t paGoThl ¢ HeYeTKMMHU 0a3aMU JaHHBIX.

BOoo~NoORWDNE

4.5. Memoouueckue peKOMEHdauuu N0 8bINOIHEHUIO UCCACO08AMENbCKUX npoeKkmoes

HccnenoBatensckas mpoekTHas paboTa — 3TO TpymmnoBas paboTa, A BBIIOIHEHHUS
KOTOpOM HeoOXoIuM BBIOOp U MPUIIOKEHHE HAaydYHOM METOAMKM K TOCTaBJICHHOM 3ajaue,
NOJydeHHe COOCTBEHHOTO TEOPETUYECKOIO WJIM AKCIEPUMEHTAIBHOTO Marepuaia, Ha
OCHOBAaHHMU KOTOPOIO HEOOXOAMMO INPOBECTH aHAIU3 U CHeIaTh BBIBOABI 00 HCCIEIyeMOM
SBJICHUU. BBIMONHEHHE NpoeKTa — 3TO BCerjaa KOJUJIGKTHBHAs, TBopdeckas JlabGopaTopHas
paboTa, mpenHa3HauyeHHass [UId IOJY4YEHUS OIpPEIEICHHOIO MPOAyKTa WIM HAay4HO-
TEXHUYECKOTo pe3yibrara. Takas padoTra mojpa3symMeBaeT 4eTKoe, OAHO3HAaYHOe (POpMHUPOBAHKE



MIOCTaBJIICHHOW 3ajJ]aud, OINpEAEJICHUE CPOKOB BBHIMIOJIHEHUS HAMEUYEHHOTO,
TpeboBaHMil K pazpadbaTbiBAeMOMY OOBEKTY.

Beimonnenue 1 rpynmoBoro mpoekrta SBISETCS 00s3aTeNbHBIM YCIOBHEM BBITIOJTHEHUS
CaMOCTOATENIFHONH paboThl 1Mo 000K JAMCHMIUIMHE MPOQECcCHOHATBHOTO LUKIa. Tema
IOPOCKTHOTO 3aJaHMs MOXXET OBITh BbIOpaHa CTYJSHTOM U3 MPEIOKEHHBIX B paboueit
nporpamme Hiu (GoHJEe OLEHOYHBIX CPEJCTB AWCIHMIUIMHBL, OO OIpeseseHa caMOCTOSTENBHO,
UCXOJ W3 HWHTEPECOB CTYACHTa (B paMKax H3y4aeMOW AMCHUIUIMHBI). BriOpanHylo Temy
HEOOXOMMO COTJIaCOBATHCS C TPEIO1aBaTeIEeM.

Tpebosanus no 8bINOIHEHUIO U OQOPMIEHUIO NPOEKMA

[Tpu BBIMOIHEHNU MIPOEKTA MPUBETCTBYETCS paboTa B rpymie (2-3 venoseka). [Ipoekt —
3TO HCCIenoBaTeibckas paboTa, B X0J€ KOTOPOH CTYIEHTHI JOJDKHBI MPOJAEMOHCTPUPOBATH
BJIaZICHUEC HAaBBIKAMU HAy4YHOTO KCCIIEJOBAaHMSA, YMEHHsS IPOBOAUTH aHaIM3, 0000IIaTh
UH(OPMALIMIO, JIeNaTh BBIBOJBI, MpejiaraTb CBOM PEIICHUs NMPOOJIEMBI, pacCMaTpUBaeMOW B

oIpeieTICHUE

MIPOEKTE.

[Ipy moaroroBke MarepuaioB MPOEKTAa CTYACHTHI JOJDKHBI IMPOJAEMOHCTPUPOBATH
BJIa/ICHHE COBPEMEHHBIMHU METO/IaMU KOMIIBIOTEPHON 00paOOTKHU JTaHHBIX.
Kpumepuu oyenxu pabomwr yuacmuuxa npoexma.

HJ’IH KaKI0Iro U3 Y4aCTHUKOB ITPOCKTA OLICHUBAKOTCA:

* mpoecCHOHATTbHBIE TEOPETHUECKUE 3HAHUS B COOTBETCTBYIONIEH 001aCcTH;
* yMeHue pabdoTaTh CO CHPABOYHOM U HAYyYHOM JIUTEpaTypoil, OCYIIECTBISATH MOUCK

HeoOxoaumoi uHpopmanuu B IHTEpHET;

®* YMCHHUC pa6OTaTb C TCXHUYCCKUMU CPCACTBAMU;

. yMEHue

IIOJIB30BaTbHCA

MH(OPMALIMOHHBIMU TEXHOJIOTUSIMH;
* YMEHUE TOTOBUTH MaTepUalbl IPOEKTa JUIsl MPE3EHTALMU: COCTABIATh U PENAKTUPOBATh

TEKCThI, (OPMHUPOBATH MPE3CHTAIIUIO TPOCKTA;
* yMEHHE paboTaTh B KOMaHJIE;
* YMEHHE MyOJIUYHO MPECTABISTh PE3YIbTaThl COOCTBEHHOM eATeIbHOCTH;
* KOMMYHHUKa0eJIbHOCTb, UHUIIUATUBHOCTb, TBOPUYECKHE CIIOCOOHOCTH.

Kpumepuu evicmasnenusn oyenku yyacmiukam npoekma

COOTBCTCTBYIHOIINMHA

BBIITOJIHACMOMY

IIPOEKTY

Komnerenun
L, Nubie
CBSI3aHHBIE C
YHHUBEpCAIbHbIE
HCIIOJIb30BaHNE
" KOMITETEHIIUH
COOTBETCTBYION (KOMMYHUKa0enbH
[Tpodeccuonans yo OCTb,
ux OTt4eTHOCTH
Onenka HBIE WHUIIMaTUBHOCTD,
BBITIOJTHSIEMOMY
KOMIIETEHIIUU DOCKT yMeHue paboTarh B
P Y «KOMaHJE,
TEXHUUYECKUX
yIpaBJIeHUYECKHE
CPEICTB U
HaBBIKH H T.]I.)
MH(OPMALIOHH
bIX TEXHOJIOTUI
«OTIHYHO» Pa6ora Texnuueckune Crynent mposBun | [Ipoekr
BBINIOJITHEHA HA | CPE/CTBA U | NHULMATHBY, IIPEJICTaBJICH
BBICOKOM MH(OPMALIMOHH | TBOPYECKUM MIOJIHOCTBIO U
npodecCHOHaNb | bleé TEXHOJIOTUH | MOAXO/, B CPOK.
HOM YPOBHE. | OCBOEHBI U | CIIOCOOHOCTH K
IIpencraBieHHBI | HCTIONB30BaHbl | BHIMOJIHEHHIO
W wMmarepuan B | Ul peaju3alu | CIOKHBIX 3aJaHuM,
OCHOBHOM IIPOEKTa HaBBIKM pPabOTHl B
bakTuyecKku MTOJIHOCTBIO KOJUIEKTHBE,
BEPEH, OpraHHU3alIOHHBIE




Kommerenum,

Hubie
CBSI3aHHBIE C
YHHUBEpCalbHbIC
HCIIOJIb30BaHUE
" KOMITETCHITHH
(xoMMyHUKa0OETbH
COOTBETCTBYIOIIL
[Tpodeccuonans OCTb,
ux OT4eTHOCTD
Onenka HbIE UHUIIMATUBHOCTD,
BBITIOJTHSIEMOMY
KOMIIECTCHITNH yMeHHe paboTarh B
MIPOCKTY
«KOMaH/JIEY,
TEXHUYECKUX
yIPaBJICHUYECKUE
CPEICTB U
HaBBIKH H T.]I.)
nH(pOpMaITMOHH
bIX TEXHOJIOTHI
JIOTTYCKaIOTCs CIIOCOOHOCTH.
HerpyOble
(dakTH4eCKHe
HETOYHOCTH.
CryneHt
CBOOOHO
OTBEYaeT Ha
BOIIPOCHI,
CBSI3aHHbBIC c
MIPOCKTOM.

«Xopomo» Pa6ora Ob6napyxusatot | CTyaeHt [Ipoekt
BBITIOJIHEHA HA | €1  HEKOTOPHIE | JOCTATOYHO IpeJICTaBIeH
JIOCTaTOYHO OLINOKHU B | IOJIHO, HO 0e3 | 10CTaTO4YHO
BBICOKOM WCIIOJIb30BAHUN | HHUIIHATHBEI U | IOJIHO U B
npodeccuoHanb | COOTBETCTBYION] | TBOPUYECKUX CpPOK, HO C
HOM YpOBHE. | IX TEXHUYECKHUX | HAXOJO0K HEKOTOPBIMH
HonymeHno 1o | cpeacTs U | BBIIOJHUI HeopaboTKa
4-5 MH(QOPMAIIMOHH | BO3JIOXKEHHBIE HA | MHU.
bakTHYeCKuX BIX TEXHOJIOTHH | HETo 3a/1a4yM.

OIHOOK.
CryneHt
OTBEYaeT Ha
BOIIPOCHI,
CBSI3aHHBIE c
MPOEKTOM,  HO
HEZ0CTaTOYHO
TMIOJTHO.

«Y IOBIIETBOPUTEINIBH | YPOBEHB Obnapyxuaer | CryaeHt [Ipoekt cnan

o» HEJOCTATOYHO HEJIOCTATOYHOE | BBITOJIHUII co
BBICOK. BIIQJICHUE OOJBIITYI0  YacTh | 3HAYUTEIHHBI
HonyieHno 1o 8 | HaBbIKaMu BO3JIO)KEHHOW Ha | M
bakTHYeCKuX paboThI C | HEero paboThI. ONO3JaHUEM
OIIHOOK. TEXHUYCCKUMHU (6onee
CTyaeHT MOXKET | CpecTBaMu | HEJIeIN) U He
OTBETUTH JIUIIb | COOTBETCTBYIOII] MOJIHOCTBIO
Ha  HEKOTOphIE | UMH
u3 3aJlaHHBIX | HH(OPMAIMOHH
BOIIPOCOB, BIMH
CBSI3aHHBIX C | TEXHOJIOTUSMHU

IIPOEKTOM.




Komnerenun
TuH, Hunie
CBSI3aHHBIE C
YHHUBEpCalbHbIC
HCIIOJIb30BaHUE
" KOMITETCHITHH
(xoMMyHUKa0OETbH
COOTBETCTBYIOIIL
[Tpodeccuonans OCTb,
ux OT4eTHOCTD
Onenka HbIE UHUIIMATUBHOCTD,
BBITIOJTHSIEMOMY
KOMIIECTCHITNH yMeHHe paboTarh B
MPOEKTY
«KOMaH/JIEY,
TEXHUYECKUX
yIPaBICHUYCCKHE
CPEICTB U
HaBBIKH H T.]I.)
nH(pOpMaITMOHH
bIX TEXHOJIOTHI
«HeynosnerBopuren | Pabora He | HaBbikoB CryneHnt [Ipoekt  He
BHOY BBHITIOJTHEHA WJIH | paOOTHI C | IPaKTUYECKH  HE | CHAH.
BHIMIOJTHEHA HA | TEXHUYECKUMH | padoTad, HE
HU3KOM YpOBHE. | CPEICTBAMH BBITIOJTHWJI ~ CBOU
Jomnymeno HET, 3a/1a4u WIH
6onee 8 | nHpOpPMAIIMOHH | BBIOJHMII JIUITH
dakTHyecKux bl€ TEXHOJOTHH | OTAENbHBIC HE
OmMOOK. HE OCBOCHBI CYIIIECTBEHHBIE
OTtBeThl Ha NOpy4YEHUS B
CBSI3aHHBIC c TPYIIIOBOM
MIPOEKTOM POEKTE.
BOTIPOCHI
00HapyXUBAIOT
HETIOHUMAaHUE
npeaMera u
OTCYTCTBHE
OpUEHTAIlNH B
Marepuane
MIPOEKTA.

Cmyoenmul 00n24CHbI: 3AIUTUTH MPOEKT B PEXUME MPE3EHTALMH, NPEIbIBUTH (ailiibl

BBIMIOJTHEHHOT'O TPOEKTa, YMETh paccKa3aTb O TEXHOJIOTHSIX, HCIOJb30BaHHBIX HMHU IpU
BBITIOJIHCHUH TIPOEKTA, 1aTh OIICHKY pabOoThI KaXI0T0 YICHA TPYIIIbI (eciu npoekm epynnosoil).

1.
2.
3.

IIpuMepHbIe TeMblI 1J151 BBINIOJHEHUs MPOEKTHBIX 3aaHUI

HcTopus pa3BUTHS HCKYCCTBEHHOIO MHTEJUIEKTa B Poccuu.
HcTopus pa3BUTHS HCKYCCTBEHHOTO MHTEJUIEKTA 3a PyOEKOM.
HckyccTBEeHHBIN HMHTEIUIEKT B mpodeccHuoHambHOM cdepe (B 3aBUCUMOCTH  OT

HaIpaBJICHUA HO)IFOTOBKI/I).

4.

©o~No O

AHanu3 JaHHBIX y4eOHOW aKTUBHOCTH 00YYaroImuXcs ¢ mpuMeHeHuem M.

AHann3 00pa30BaTeNbHBIX JAHHBIX TPOSKTHOH JICATEITBHOCTH.

Google Data Studio kak cpeAcTBO aHaM3a U BU3YAIH3aI[UH 00pa30BaTEIbHBIX TAHHBIX.
Pa3zpaboTka onTONIOrHH MTPOheCcCHOHATHHON MPeIMETHOM 00IacTH.

[TpuHIMIIBI pa3paOOTKHU CUCTEM aJaITUBHOTO OOYYCHHUS.

3apyOeKHBIC CHCTEMBI QIAITHBHOTO O0YJIECHHS.

10 Poccuiickue cucteMbl aJanTUBHOTO O0YYECHHUS.

11. Knaccudukanus HCKyCCTBEHHBIX HEMPOHHBIX CeTell.

12. I'myOokue UCKyCCTBEHHbIE HEMPOHHBIE CETH IS PEIICHUS 33724 TTAaHUPOBAHMSL.
13. I'myOokHe UCKYCCTBCHHBIC HEHPOHHBIC CETH ISl PEIICHUS 33]1a9 POTHO3UPOBAHUS.




14. I'ny0okue WCKYCCTBEHHBIE CBEPTOUHBIE HEHPOHHBIE CETH JUIs pEIIeHUs 3ajad
pacro3HaBaHUs N300paKEHUMN.

15. CpaBHI/ITeJ'IBHaﬂ XAPaKTCPUCTHUKA TMOJHOCBA3HBIX W CBCPTOYHBIX HCKYCCTBCHHBIX
HEHPOHHBIX CeTeH JUIsl pelieHHs 3a1a49 KiIacCu(UKaIUK U KJIacTepU3allnu.

4.5. Memoouueckue pexomenoayuu no n0O20MOBKe K IK3AMEHAM U 3a4emam

N3zyuenne MHOTHX 00HIETTPO(ECCHOHATBHBIX M CHECIUATBHBIX TUCIUIUIMH 3aBEPIIACTCSI
sk3amMeHoM. [ToAroToBKa K 9K3aMeHy CIOCOOCTBYET 3aKPEIUICHUIO, YIITYOJICHUI0 U 0000IICHHIIO
3HaHWH, TOJIy4aeMbIX, B TMpolecce OOydYeHHs, a TakXKe MPUMEHEHHI0 HUX K PEHICHUIO
MPAKTUYECKUX 3a/ad. [ 0TOBACH K JK3aMEHY, CTYICHT JIMKBUAMPYET HMEIOIIHECs MpoOeisl B
3HaHUSX, yrIIyOJsieT, CUCTEeMaTH3UPYeT U YIIOPSIOUYMBACT CBOM 3HaHMs. Ha sk3ameHe CTymeHT
JEMOHCTPUPYET TO, YTO OH HpuoOpen B Imporecce OO0ydeHHs MO KOHKPETHOW y4ueOHOM
JVCIIATUTHHE.

DK3aMEHAIIMOHHAsI CECCUS - ATO CepUs dK3aMEHOB, YCTAHOBJICHHBIX yYEOHBIM ILIAHOM.
Mexay sk3ameHamu uHTepBan 3-4 nus. He ciaemyer mymath, uro 3-4 JHS JTOCTATOYHO JUIs
YCIICIITHOM IMOATOTOBKH K 3K3aMEHaM.

B ati 3-4 nHS HY)XKHO CHCTEMaTH3UPOBATh YK€ UMEKIMecs 3HaHus. Ha KoHCybTanun
nepe]; YK3aMEHOM CTYJICHTOB TIO3HAKOMSIT ¢ OCHOBHBIMHU TPEOOBAaHUSAMU, OTBETAT HA BO3HUKIIUE
y HUX Bonpockl. [1o3ToMy mocemieHre KOHCYJIbTaIii 00513aTebHO.

TpeboBaHust K OpraHU3aMH MOATOTOBKH K 3K3aMEHaM T€ JK€, YTO W IPHU 3aHATHSIX B
TEUYEHUE CEMEeCTpa, HO COOJIOAAThCS OHM JOJDKHBI Ooyiee CTporo. Bo-TiepBhIX, OYCHb BaKHO
coOIIIO/IEHHE peKMMa JIHS; COH HE MEHee 8 4acOB B CYTKH, 3aHSATHS 3aKaHUYMBAIOTCS HE IMO3THEE,
yeM 3a 2-3 uvaca a0 cHa. OnNTHUMaabHOE BpEeMs 3aHATUH - YTpEHHHE M JTHEBHbIE 4Yachl. B
nepepeiBax  MEXAY 3aHATHSAMH  PEKOMCHIYIOTCS TPOTYJIKH Ha  CBEXKEM  BO3IyXe,
HEYTOMUTEIILHBIC 3aHATHS CIOPTOM. BO-BTOPBIX, HAJIMYKE XOPOIINX COOCTBEHHBIX KOHCIICKTOB
nexkuuii. Jlaxke B TOM ciiydae, eciu ObUla MPOIyIIeHA Kakas-Iu0o JIEKIus, HEOOXOJIUMO BO
BpeMs €e BOCCTAaHOBHUTH (Iepemnucarh ee Ha Kadenpe), 00aymMaTh, CHATh BO3SHHUKIIHE BOMPOCHI
JUTSL TOTO, YTOOBI 3aIIOMHHAHUE MaTepHualia ObLI0 OCO3HAHHBIM. B-TpeThUX, NIpH MOATOTOBKE K
9K3aMEHaM y CTyJeHTa JOJDKEH OBbITh XOpOIIMH Y4eOHHWK WM KOHCIIEKT JIUTEpaTyphl,
MPOYUTAHHON MO yKa3aHUIO IpernojaBaTelisi B TEUEHHE ceMecTpa. 37eCh MOXKHO 3((EeKTHUBHO
MCIIOJIb30BAaTh JINCTHI OMOPHBIX CHUTHAJIOB.

BHauvane ciemyer mpocMOTpeTh BECh MaTephall 10 CIABAeMOM TUCIMILIMHE, OTMETUTh
IUist ce0st TpynHble Borpochkl. O0si3aTenbHO B HUX pa3olOparhes. B 3akiroueHue emie pas
[eJIeCO00Pa3HO TMOBTOPUTH OCHOBHBIC TOJIOKEHUS, HWCIOIB3YyS TPH 3TOM JIUCTHI OMOPHBIX
CUTHAJIOB.

CucremaTideckas TIOJITOTOBKA K 3aHATHSM B TEYCHHUE CEMECTpPA IMO3BOJUT UCTIOIB30BATh
BpEMsI 9K3aMEHAIIMOHHOMN CeCCUU AJIs CUCTeMAaTU3aIH 3HAHHHA.

1. KoHTpoab camocToATebHOI padoThI CTY1eHTOB

KoHTpomb camocTosTenbHOI paboThl MPOBOAUTCS MPENOAABATENEM B Ay AUTOPUH.

[IpenycMOTpeHbl cleayrolMe BHIBI KOHTpOJIA: cobeceoBaHMe, oOleHKa pedepara,
OLICHKA [IPE3CHTAlMM, OLIEHKA Y4acTHs B KPYIJIOM CTOJIE, OLIEHKA BBIIIOJHEHUS IIPOCKTA.

[TonpoOHble KpUTEpUU OLIEHMBAHMSI KOMIETEHLUUN TNpuBeAeHbl B DOHJE OLIEHOYHBIX
CPEICTB IS IPOBENCHUS TEKYILEH U IPOMEKYTOUHON aTTECTALUU.

PexoMenayemasi iuTeparypa u HHTEPHET - pecypchbl:

OcHoBHas iMTEpaTypa:

1. [TansmoB, C.B.<BR>&nbsp;&nbsp;&nbsp; HHTennekTyanbHble CHCTEMBI U
TEXHOJIOTHUH DJIEKTPOHHBIN pecypc : yueoHoe nmocodue / C.B. I[TansmoB. - Camapa : [ToBomkckwii



rOCyJapCTBEHHBIN YHUBEPCUTET TEJICKOMMYHUKAaUUi U uHpopmaruku, 2017. - 195 c. - Kuaura
Haxoautcs B 6a3oBoit Bepcun DbC IPRbooks.

2. CricoeB, /I. B. BBenenue B TEOpHIO MCKYCCTBEHHOTO HWHTEIICKTA : ydeOHOE
nocobue / JI. B. CeicoeB, O. B. Kypunra, /I. K. IIpockypun. — Mocksa : Ait [Iu Ap Meaua,
2021. — 170 c. — ISBN 978-5-4497-1092-5. — Texkcr : snexrtponnsiii // Lludposoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/108282.html

JlonoJiHUTeILHAS JINTEpPaTypa:

1. AsepuenkoB, B. WM. Cucrema ¢dopmupoBanusi 3HaHuii B cpeae MHTepHeT :
Mownorpadus / AsepuenkoB B. M. - Bpsanck : BpsHCKHMII TOCYZapCTBEHHBIH TEXHHYECKHUMA
yauBepcuteT, 2012. - 181 c. - Kuura naxoaurcs B 6azoBoii Bepcun DbC IPRbooks. - ISBN 5-
89838-328-X

2. [TaBnoB, C. 1. CucTemMbl HCKYCCTBEHHOI'O MHTEIUIEKTA : yueOHOe rmocobue : [16+]
/ C. W. IlaBnoB. — Tomck : ToMcKkuli TOCYZapCTBEHHBI YHUBEPCUTET CHUCTEM YIIPABICHHS U
panguosnekrponuku, 2011. — Yacte 1. — 175 ¢. — Pexxum nocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208933

3. [TaBnoB, C. H. CucteMbl HCKYCCTBEHHOTO MHTEJIEKTa : yuyebHoe nocodue / C. U.
ITaBmoB. — Tomck : TOMCKHIM TOCYIApCTBEHHBIM YHHUBEPCHUTET CHCTEM YIPABICHUS U
panguosnekrponuku, 2011. — Yacte 2. — 194 c¢. — Pexxum nocryna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=208939

4. Ceprees, H. E. Cuctembl HCKYCCTBEHHOT'O HHTEIIEKTa : yueOHoe mocodue : [16+]
/ H. E. Ceprees. — Taranpor : FOxub1il ¢penepansubiii yausepeutet, 2016. — Yacts 1. — 123 ¢. :
CXEM., HIL., TaodJI. — Pexum JOCTyMa: o [IOAIIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=493307

5. Cornuk, C. JI. IIpoekTupoBaHue cuUCTEM HUCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHOe
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